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(54) Network system tor radiographing radiation-images 



(57) There is described a radiographic imaging sys- 
tem to read radiation image stored in a radiation-image 
storing sheet. The radiographic imaging system in- 
cludes a plurality of controllers, each of which has an 
image-display section; a plurality of radiation-image 
reading apparatus to read a radiation image stored in a 
radiation -image storing sheet so as to generate image 
data; and a network to link the plurality of controllers and 
the plurality of radiation-image reading apparatus; 
wherein the controller requests a radiation-image read- 



ing apparatus to transmit the image data, read by the 
radiation- image reading apparatus, to the controller. 
The radiation-image reading apparatus reads a sheet- 
discrimination information in regard to each of the radi- 
ation-image storing sheets, and transmits the sheet-dis- 
crimination information to the plurality of controllers, and 
one of the controllers requests the radiation-image read- 
ing apparatus to transmit the image data to the control- 
ler, based on the sheet-discrimination information sent 
from the radiation-image reading apparatus. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention mainly relates to a radi- 
ographic imaging system to read radiation image stored 
in a radiation-image storing sheet so as to generate im- 
age data. 

[0002] Recently, there is a strong tendency to in- 
crease the efficiency and speed of the diagnosis by dig- 
itizing radiation image information of a patient generated 
in a hospital and by storing and electrically transmitting 
it. Therefore, in the field of the direct radiographing, in- 
stead of the conventional screen/film system, a radia- 
tion-image radiographing system to output the digital 
data utilizing the stimulable phosphor substance is fre- 
quently used. 

[0003] This radiation-image radiographing system, 
utilizing this stimulable phosphor substance, is com- 
monly known as "Computed Radiography (CR)". In this 
apparatus, a part of the radiographic energy transmitted 
through a subject is stored once in the stimulable phos- 
phor substance. The energy stored in the stimulable 
phosphor substance can be taken out as the stimulative 
light by exciting it by the predetermined wavelength la- 
ser light. This stimulative light can be taken out as an 
electric signal by using a photoelectric conversion ele- 
ment such as a photo-multiplier. 
[0004] The radiation-image radiographing system 
can be largely classified into an exclusive type radiation- 
image radiographing system, which cannot so simply be 
carried, in which the stimulable phosphor substance is 
housed, and a cassette type radiation-image radio- 
graphing system using a cassette in which the stimula- 
ble phosphor substance is housed, and which can be 
carried. 

[0005] Referring to Fig. 1 1 showing the cassette type 
radiation-image radiographing system using the stimu- 
lable phosphor substance, the cassette type radiation- 
image radiographing system using the stimulable phos- 
phor substance will be described below. 
[0006] A cassette 6 is portable one in which a stimu- 
lable phosphor substance sheet 8 storing a portion of 
the radiographic energy is housed. In a radiographing 
room, a subject M is positioned between a radioactive 
source 9 and the cassette 6, and the radioactive ray from 
the radioactive source 9 is irradiated toward the cassette 
6. The stimulable phosphor substance sheet 8 in the 
cassette 6 stores a part of the irradiated radiographic 
energy. Then, when the cassette 6 is set to a radiation- 
image reading apparatus 1 , the radiation-image reading 
apparatus 1 reads out the radiation image information 
stored in the stimulable phosphor substance sheet 8. 
Further, a controller 2 has a monitor for which the patient 
information and the information such as a radiographing 
portion relating to the image stored on the cassette 6, is 
inputted and by which the read-out image by the radia- 
tion-image reading apparatus 1 is confirmed. 



[0007] Then, the radiation-image reading apparatus 
1, in order to read-out the radiation image information 
stored in the stimulable phosphor substance sheet 8 in 
the cassette 6, irradiates the excitation light onto the 

s stimulable phosphor substance sheet and photoelectric 
converts the stimulative light emitted corresponding to 
the radiation image information stored by the irradiated 
excitation light, and after A/D conversion, outputs as the 
digital image data, however the high accuracy is re- 

10 quired for these systems, and the cost is considerably 
high. 

[0008] Further in order to enable to simultaneously 
set a plurality of cassettes of sheets of film, which are 
photographed in the inspection of one time, the radia- 
15 tion-image reading apparatus 1 is large sized. Then, 
conventionally, in such the cassette type radiation-im- 
age radiographing system, the radiation-image reading 
apparatus 1 01 and Its exclusive controller 2 are integrat- 
ed, or separately connected in 1 to 1 . Accordingly, in 
20 many cases, one set of radiation-image reading appa- 
ratus 1 01 and its exclusive controller 2 are installed per 
a plurality of radiographing rooms. However the radio- 
graphing operation in the radiographing room in which 
this set is not installed, is inconvenient, and because the 
25 time interval between the radiographing and the input of 
the patient information and radiographing information is 
long, the input mistake of the radiographic engineer 
tends to occur. Further because the time until the engi- 
neer goes to the radiation-image reading apparatus 1 
30 from the radiographing room, and sets the cassette and 
returns to the radiographing room after the image con- 
firmation, becomes long, there is a problem that the in- 
struction of the next radiographing can not be given to 
the patient between the time : or as the result of the im- 
35 age confirmation after the photographed patient goes 
out of the radiographing room, when the re-radiograph- 
ing is necessary, the calling out becomes necessary. Ac- 
cordingly, although it is considered that at least one set 
of the radiation-image reading apparatus 1 and its ex- 
40 elusive controller 2 is installed in each radiographing 
room in the hospital, because it is installed irrespective 
of the frequency of the radiographing in the radiograph- 
ing room, it is uneconomical, and further, the mounting 
space becomes large, and the cost is high. 
45 [0009] Further in any case, there is a problem, when 
any one of the radiation- image reading apparatus 1 or 
its controller 2 is faulty ; both of them cannot be used. 
[0010] Further as another system from said radio- 
graphic photographic system, a system shown in Fig. 
50 1 2 is proposed. In this system, simultaneously when the 
patient information of the patient to be photographed by 
the cassette 6, and the information of a photographic 
position is inputted at the information input terminal 5, 
the ID number to discriminate the stimulable phosphor 
55 substance sheet 8 accommodated in the cassette 6 is 
read out and as a series of information corresponding 
to the patient information or radiographing position in- 
formation, it is stored in the server 4 through the network 



40 



45 



50 



2 



1P516B3A1 I > 



3 EP 1 251 683 A1 4 



3. When the patient radiographing using the cassette 6 
is completed, the cassette 6 is set to the radiation-image 
reading apparatus 1 , and in the same manner as the 
radiation-image reading apparatus 1 , the radiation im- 
age information stored in the stimulabte phosphor sub- 
stance sheet 8 in the set cassette 6 is read out. At the 
time, by the radiation-image reading apparatus 1 , the ID 
number of the stimulabie phosphor substance sheet 8 
is also read out. The radiation -image reading apparatus 
1 refers the registration information corresponding to the 
read out ID numberto the server4. The radiation-image 
reading apparatus 1 makes correspondence of the reg- 
istration information answered from the server 4 with the 
read out radiation image information, and transfers it to 
an image confirmation apparatus 7. Because the regis- 
tration information and the radiation image information 
from a plurality of radiation-image reading apparatus 1 
are collected in the image confirmation apparatus 7, the 
final confirmation of the image is conducted therein. 
[0011] In this system, a plurality of information input 
terminals 5 and radiation-image reading apparatus 1 are 
connected to the network 3. In each radiographing room 
of the hospital, only the information input terminal 5 is 
installed, and when, in a common space between the 
radiographing rooms, a plurality of radiation-image 
reading apparatus 1 are installed, the installation space 
can be more reduced. 

[0012] However, in each radiographing room, be- 
cause the image confirmation apparatus 7 is not in- 
stalled, there is a problem that the radiologist who is 
charge of radiographing cannot confirm the image. Ac- 
cordingly, a full-time person who uses the image confir- 
mation apparatus 7 and conducts the image confirma- 
tion, is necessary, and there is a defects, which results 
in an increase of the human cost. 
[0013] Further, when the image confirmation appara- 
tus 7 is malfunctioned, there is a defect that the image 
read out by whole radiation-image reading apparatus 1 
cannot be confirmed. 

[0014] Accordingly, it is considered that the image 
confirmation apparatus 7 is installed in each radiograph- 
ing room. According to this, when a nurse or an assistant 
goes to set the cassette 6 to the radiation-image reading 
apparatus 1, the radiologist can input the patient infor- 
mation or radiographing information or confirm the im- 
age, without going-out from the radiographing room. 
However, when the information input terminal 5 and the 
image confirmation apparatus 7 are installed in each ra- 
diographing room, there is a problem that a large instal- 
lation space is necessary, and the wiring easily be- 
comes complicated. 

[0015] Further, because it is necessary that both of 
the information input terminal 5 and the image confirma- 
tion apparatus 7 are installed in each radiographing 
room, the cost is increased. Further, because it is nec- 
essary that the radiologist operates both of the controller 
2 and the image confirmation apparatus 7, the operation 
efficiency is lowered. 



[0016] Further, because the images photographed in 
other radiographing rooms are returned to the image 
confirmation apparatus 7, it takes a long period of time 
to find out the his own photographed image. In order to 
avoid this problem, in the case where the image confir- 
mation apparatus 7 is directly connected to respective 
radiation-image reading apparatus 1 , when either one 
of the radiation-image reading apparatus 1 or the image 
confirmation apparatus 7 is faulty, a new problem that 
both of them can not be used, is generated. 

SUMMARY OF THE INVENTION 

[0017] To overcome the abovementioned drawbacks 
in conventional radiographic imaging systems, it is an 
object of the present invention to provide a radiographic 
imaging system, in which a radiologist can conduct ac- 
tions of inputting patient-information and radiographing- 
information, confirming the radiation images, changing 
the imageprocessing, etc., in regard to radiographing 
and reading operations at a position near to the radio- 
graphing field, and which makes it possible to provide a 
effective and easy working environment for users, and 
further, which not only makes it possible to reduce a 
space and a cost required for introducing apparatus 
concerned, but also has a high systemexpandability. 
Further, it is another object of the present invention to 
provide such a reliable radiographic imaging system 
that, even if a certain apparatus constituting the network 
malfunctions, other apparatus can cope with possible 
troubles. 

[0018] Accordingly, to overcome the cited shortcom- 
ings, the abovementioned objects of the present inven- 
tion can be attained by radiographic imaging systems, 
described as follow. 

(1) A radiographic imaging system, comprising: a 
plurality of controllers, each of which has an image- 
display section; a plurality of radiation-image read- 
ing apparatus to read a radiation image stored in a 
radiation-image storing sheet so as to generate im- 
age data; and a network to link the plurality of con- 
trollers and the plurality of radiation-image reading 
apparatus; wherein the controller requests a radia- 
tion-image reading apparatus to transmit the image 
data, read by the radiation-image reading appara- 
tus, to the controller. 

(2) The radiographic imaging system of item 1, 
wherein the radiation-image reading apparatus 
reads a sheet-discrimination information in regard 
to each of the radiation-image storing sheets, and 
transmits the sheet-discrimination information to 
the plurality of controllers, and one of the controllers 
requests the radiation-image reading apparatus to 
transmit the image data to the controller, based on 
the sheet-discrimination information sent from the 
radiation-image reading apparatus. 

(3) The radiographic imaging system of item 1, 
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wherein the controller receives an apparatus-dis- 
crimination information in regard to each of the plu- 
rality ot radiation-image reading apparatus, and the 
controller requests the radiation-image reading ap- 
paratus to transmit the image data to the controller, 5 
based on the apparatus-discrimination information 
sent from the radiation-image reading apparatus. 

(4) The radiographic imaging system of item 1, 
wherein the controller reads each of sheet-discrim- 
ination information in regard to each of the radia- 10 
tion-image storing sheets, and each of the radia- 
tion-image reading apparatus correlates, stores 
and transmits each of the image data and the sheet- 
discrimination information read from the radiation- 
image storing sheet. '5 

(5) The radiographic imaging system of item 1, 
wherein the radiation-image reading apparatus cor- 
relates and stores the image data and a sheet-dis- 
crimination information read from the radiation-im- 
age storing sheet; and wherein the controller 20 
searches out a radiation-image reading apparatus, 
which stores the image data correlated to the sheet- 
discrimination information as that read by the con- 
troller, from the plurality of radiation-image reading 
apparatus, and then, the controller requests the ra- 25 
diation-image reading apparatus, searched out by 
the controller, to transmit the image data to the con- 
troller. 

(6) The radiographic imaging system of item 1, 
wherein each of the plurality of radiation-image 30 
reading apparatus transmits the image data to all of 

the plurality of controllers. 

(7) The radiographic imaging system of item 1, 
wherein sheet-discrimination information is given to 
each of the radiation-image storing sheets; and 35 
wherein the controller reads and stores the sheet- 
discrimination information from the radiation-image 
storing sheets; and wherein the radiation-image 
reading apparatus read the sheet-discrimination in- 
formation from the radiation-image storing sheets; *o 
and wherein the radiation-image reading apparatus 
correlates and stores the sheet-discrimination infor- 
mation read and the image data generated; and 
wherein the radiation-image reading apparatus 
transmit the sheet-discrimination information and 

the image data to all of the plurality of controllers. 
(B) The radiographic imaging system of item 1, 
wherein the plurality of controllers are prioritized in 
advance, and the radiation-image reading appara- 
tus transmits the image data to a controller having so 
a highest priority among receivable controllers with- 
in the plurality of controllers. 

(9) The radiographic imaging system of item 1, 
wherein the radiation-image reading apparatus re- 
quested by the controller transmits the image data 55 
to the controller, which requested the image data to 
transmit. 

(1 0) The radiographic imaging system of item 1 , fur- 



ther comprising: a server linked to the network; 
wherein sheet-discrimination information is given to 
each of the radiation-image storing sheets: and 
wherein the controller reads and stores the sheet- 
discrimination information from the radiation-image 
storing sheets; and wherein the radiation-image 
reading apparatus read the sheet-discrimination in- 
formation from the radiation-image storing sheets; 
and wherein the radiation-image reading apparatus 
correlates and stores the sheet-discrimination infor- 
mation read and the image data generated; and 
wherein the radiation-image reading apparatus 
transmit the sheet-discrimination information to the 
server; wherein apparatus-discrimination informa- 
tion is given to each of the radiation-image reading 
apparatus; and wherein the server correlates and 
stores the sheet-discrimination information and an 
apparatus-discrimination information in regard to 
the radiation-image reading apparatus which trans- 
mit the sheet-discrimination information; and 
wherein the controller selects the radiation-image 
reading apparatus, which stores the image data 
which correlated to the sheet-discrimination infor- 
mation that is same to the sheet-discrimination in- 
formation this controller read, on the basis of the 
sheet-discrimination information stored in this con- 
troller and sheet-discrimination information and ap- 
paratus-discrimination information stored in the 
server; and wherein the controller requests the se- 
lected radiation-image reading apparatus to trans- 
mit the image data. 

(11) The radiographic imaging system of item 1, 
wherein any of the plurality of radiation-image read- 
ing apparatus can read the radiation-image storing 
sheet. 

(1 2) The radiographic imaging system of item 1 , fur- 
ther comprising: a radiation-image reading appara- 
tus of standing-posture or laying-posture type to in- 
cludes a radiation-image storing sheet and to read 
radiation image stored in the radiation-image stor- 
ing sheet so as to generate image data, wherein the 
network further link to the radiation-image reading 
apparatus of standing-posture or laying-posture 
type. 

(13) A radiographic imaging system, comprising: a 
plurality of controllers, each of which has an image 
display section; a plurality of radiation -image read- 
ing apparatus to read radiation image stroed in ra- 
diation-image storing sheets so as to generate im- 
age data; a server to receive the image data trans- 
mitted from the plurality of radiation-image reading 
apparatus and to store them; and network to link the 
plurality of controllers, the plurality of radiation-im- 
age reading apparatus and the server; wherein the 
controller requests the server to transmit an image 
data to the controller. 

(14) The radiographic imaging system of item 13, 
wherein the server correlates and stores the image 
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data and the apparatus-discrimination information 
in regard to each of the plurality of radiation-image 
reading apparatus; and wherein the controller 
transmits an apparatus-discrimination information 
to the server, and requests the server to transmit 5 
the image data correlated with the apparatus-dis- 
crimination information to the controller. 

(15) The radiographic imaging system of item 13, 
wherein the image data and the apparatus-discrim- 
ination information are deleted after the image data 10 
is transmitted from the server to the controller. 

(16) The radiographic imaging system of item 13, 
wherein the radiation-image reading apparatus 
reads sheet-discrimination information in regard to 
each of the radiation-image storing sheets; and « 
wherein the radiation-image reading apparatus cor- 
relates, stores and transmits the image data and the 
sheet-discrimination information, to the server; and 
wherein the controller reads a sheet-discrimination 
information and transmits the sheet-discrimination 20 
information to the server; and wherein the controller 
requests the server to transmit the image data to 

the controller. 

(17) The radiographic imaging system of item 13, 
wherein the image data and the sheet-discrimina- 25 
tion information are deleted after the image data is 
transmitted from the server to the controller. 

(18) A radiographic imaging system, comprising: a 
plurality of controllers, each of which has an image 
display section; a plurality of radiation-image read- 30 
ing apparatus to read radiation image stored in ra- 
diation-image storing sheets so as to generate im- 
age data and to read sheet-discrimination informa- 
tion corresponds to the radiation-image storing 
sheet; network to link the plurality of controllers and 35 
the plurality of radiation-image reading apparatus; 
wherein the radiation-image reading apparatus cor- 
relates and stores the image data and the sheet- 
discrimination information; and wherein the control- 
ler reads sheet-discrimination information corre- *o 
sponds to the radiation-image storing sheet; and 
wherein a controller get an image data transmitted 
from the network based on the sheet-discrimination 
information which are correlated to the image data 
and stored in the radiation-image reading appara- *s 
tus and a sheet-discrimination information read by 

the controller, to the controller. 

Further, to overcome the abovementioned 
problems, other network systems, embodied in the 
present invention, will be described as follow : so 

(V) A network system for radiographing radia- 
tion images, comprising: a plurality of control- 
lers, each of which has an image-display sec- 
tion; and a plurality of radiation-image reading 55 
apparatus to read the radiation images stored 
in radiation-image storing sheets so as to gen- 
erate image data sets each of which corre- 



sponds to each of the radiation images; where- 
in the plurality of controllers and the plurality of 
radiation-image reading apparatus are coupled 
each other to constitute the network system, 
and a controller requests a radiation-image 
reading apparatus, in which an image data set 
is currently stored, to transmit the image data 
set to the controller; and wherein the controller, 
the radiation-image reading apparatus and the 
image data set are one of the plurality of con- 
trollers, one of the plurality of radiation-image 
reading apparatus and one of the image data 
sets, respectively. 

(2') The network system of item V, wherein the 
radiation-image reading apparatus reads a 
sheet-discrimination information set in regard 
to each of the radiation-image storing sheets, 
to transmit the sheet-discrimination information 
set to the controller, and the controller requests 
the radiation-image reading apparatus to trans- 
mit the image data set to the controller, based 
on the sheet-discrimination information set 
sent from the radiation -image reading appara- 
tus. 

(3 1 ) The network system of item 1\ wherein the 
controller receives an apparatus-discrimination 
information set in regard to each of the plurality 
of radiation-image reading apparatus, and the 
controller requests the radiation-image reading 
apparatus to transmit the image data set to the 
controller, based on the apparatus-discrimina- 
tion information set sent from the radiation-im- 
age reading apparatus. 
(4') The network system of item 1 ', wherein the 
controller reads each of sheet-discrimination 
information sets in regard to every one of the 
radiation-image storing sheets, and each of the 
radiation-image reading apparatus correlates 
each of the image data sets with each of the 
sheet-discrimination information sets to store 
them in it, and also transmits a sheet-discrimi- 
nation information set concerned when trans- 
mitting the image data set. 
(5*) The network system of item 1 \ wherein the 
radiation-image reading apparatus correlates 
the image data set with a sheet-discrimination 
information set in regard to one of the radiation- 
image storing sheets , from which the image da- 
ta set is generated, to store them in it; and 
wherein the controller searches out a radiation- 
image reading apparatus, which stores the 
same sheet-discrimination information set as 
that read by the controller, from the plurality of 
radiation-image reading apparatus, and then, 
the controller requests the radiation-image 
reading apparatus, searched out by the control- 
ler, to transmit the image data set to the con- 
troller. 
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(6') The network system of item V, wherein 
each of the plurality of radiation-image reading 
apparatus transmits the image data sets to all 
of the plurality of controllers. 
(7') The network system of item 6', wherein s 
each of the plurality of controllers reads each 
of sheet-discrimination information sets in re- 
gard to every one of the radiation-image storing 
sheets, and each of the plurality of the radia-- 
tion-image reading apparatus correlates each 10 
of the Image data sets with each of the sheet- 
discrimination information sets to store them in 
it, and transmits the image data set and its 
sheet-discrimination information set to all of the 
plurality of controllers. 15 
(8') The network system of item 6\ wherein the 
plurality of controllers are prioritized in ad- 
vance, and the radiation-image reading appa- 
ratus transmits the image data set to a control- 
ler having a highest priority among receivable 20 
controllers within the plurality of controllers. 
(9') The network system of item 1\ wherein a 
plurality of apparatus, including at least the plu- 
rality of controllers and the plurality of radiation- 
image reading apparatus, are coupled each 25 
other in the network system, and the radiation- 
image reading apparatus stores the image data 
set in it, and transmits the image data set to one 
of the plurality of apparatus, designated by the 
radiation-image reading apparatus. 30 
(10') The network system of item 9', further 
comprising: a server provided for the network 
system; wherein the controller reads each of 
sheet-discrimination information sets in regard 
to every one of the radiation-image storing 35 
sheets, and correlates it with each of patient- 
information sets to transmit them to the server; 
and the radiation-image reading apparatus cor- 
relates each of the image data sets with each 
of the sheet-discrimination information sets to 40 
transmit them to the server; and the server cor- 
relates each of the image data sets with each 
of the patient-information sets by referring to 
each of the sheet-discrimination information 
sets to transmit the image data sets and the pa- 45 
tient-information sets to one of the plurality of 
apparatus designated by the controller or the 
radiation-image reading apparatus. 
(11') The network system of item 1\ wherein the 
controller includes a reading device for reading so 
data recorded in a recording medium, and each 
of the radiation-image reading apparatus cor- 
relates each of the image data sets with each 
of the sheet-discrimination information sets to 
store them in it and is capable of recording each 55 
of the image data sets and each of the sheet- 
discrimination information sets into the record- 
ing medium stored in it; and wherein the radia- 



tion-image reading apparatus records the im- 
age data set, correlated with a sheet-discrimi- 
nation information set concerned, into the re- 
cording medium, and the controller is capable 
of reading the image data set and the sheet- 
discrimination information set, which are stored 
in the recording medium; and wherein the 
sheet-discrimination information set is one of 
the sheet-discrimination information sets. 
(12') The network system of item 1 \ wherein the 
radiation-image reading apparatus includes a 
holding section for holding a subject in either a 
standing-posture or a laying-posture when ra- 
diographing the radiation images. 
(13') A network system for radiographing radi- 
ation images, comprising: a plurality of control- 
lers, each of which has an image-display sec- 
tion; a plurality of radiation-image reading ap- 
paratus to read the radiation images stored in 
radiation-image storing sheets so as to gener- 
ate image data sets each of which corresponds 
to each of the radiation images; and a server to 
receive the image data sets transmitted from 
the plurality of radiation-image reading appara- 
tus and to store them in it; wherein the plurality 
of controllers, the plurality of radiation-image 
reading apparatus and the server are coupled 
each other to constitute the network system, 
and a controller requests the server to transmit 
an image data set to the controller; and wherein 
the controller and the image data set are one 
of the plurality of controllers and one of the im- 
age data sets, respectively. 
(14') The network system of item 13\ wherein 
the radiation-image reading apparatus corre- 
lates each of the image data sets with each of 
apparatus-discrimination information sets in re- 
gard to every one of the plurality of radiation- 
image reading apparatus to transmit them to 
the server; and wherein the controller transmits 
an apparatus-discrimination information set to 
the server to retrieve the image data set corre- 
lated with the apparatus-discrimination infor- 
mation set from the image data sets stored in 
the server, and requests the server to transmit 
the image data set to the controller; and where- 
in the apparatus-discrimination information set 
is one of the apparatus-discrimination informa- 
tion sets. 

(15') The network system of item 14', wherein 
the image data set and the apparatus-discrim- 
ination information set are deleted after the im- 
age data set is transmitted from the server to 
the controller. 

(16') The network system of item 13', wherein 
the radiation-image reading apparatus corre- 
lates each of the image data sets with each of 
sheet-discrimination information sets in regard 
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to every one of the radiation-image storing 
sheets to transmit them to the server; and 
wherein the controller reads a sheet-discrimi- 
nation information set and transmits the sheet- 
discrimination information set to the server to 5 
retrieve the image data set correlated with the 
sheet-discrimination information set from the 
image data sets stored in the server, and re- 
quests the server to transmit the image data set 
to the controller; and wherein the sheet-dis- 10 
crimination information set is one of the sheet- 
discrimination information sets. 
(17') The network system of item 16', wherein 
the image data set and the sheet-discrimination 
information set are deleted after the image data 
set is transmitted from the server to the control- 
ler. 

(18') A network system for radiographing radi- 
ation images, comprising: a plurality of control- 
lers, each of which has an image-display sec- 20 
tion; and a plurality of radiation-image reading 
apparatus to read the radiation images stored 
in radiation-image storing sheets so as to gen- 
erate image data sets each of which corre- 
sponds to each of the radiation images, and to 25 
read sheet-discrimination information sets 
each of which corresponds to each of the radi- 
ation-image storing sheets; wherein the plural- 
ity of controllers and the plurality of radiation- 
image reading apparatus are coupled each oth- 30 
er to constitute the network system, and each 
of the radiation-image reading apparatus cor- 
relates each of the image data sets with each 
of the sheet-discrimination information sets to 
temporarily store them in it, and the controller 35 
reads each of the sheet-discrimination inf orma- 
tion sets; and wherein a radiation-image read- 
ing apparatus transmits an image data set and 
a sheet-discrimination information set, which 
are correlated each other and temporarily 40 
stored in the radiation-image reading appara- 
tus, to the controller, based on a sheet-discrim- 
ination information set read by the controller; 
and wherein the radiation-image reading appa- 
ratus, the image data set and the sheet-discrim- 
Ination information set are one of the plurality 
of radiation-image reading apparatus, one of 
the image data sets and one of the sheet-dis- 
crimination information sets, respectively. 

Still further, to overcome the abovemen- so 
tioned problems, other radiation-image radio- 
graphing systems, embodied in the present in- 
vention, will be described as follow: 
(19) A radiation-image radiographing system 
characterized in that, 55 

in the radiation-image radiographing sys- 
tem, in which a controller having an image-dis- 
play section and a plurality of radiation-image 



reading apparatus, which transmit image data 
obtained by reading radiation-images stored in 
radiation-image storing sheets, are arranged in 
the same network, 

the controller requests the radiation-im- 
age reading apparatus, which has the image 
data of the radiation-image read from the radi- 
ation-image storing sheet, to transmit the im- 
age data to the controller. 

(20) The radiation-image radiographing system 
described in item 19, characterized in that, 
the controller requests to transmit the image 
data set to the controller, based on an appara- 
tus-discrimination information of the radiation- 
image reading apparatus having the image da- 
ta of the radiation-image read from the radia- 
tion-image storing sheet. 

(21 ) The radiation-image radiographing system 
described in item 19, characterized in thai, 

the controller reads a sheet-discrimina- 
tion information of the radiation-image storing 
sheet, and the radiation-image reading appara- 
tus stores the image data of the radiation-image 
read from the radiation-image storing sheet and 
the sheet-discrimination information of the ra- 
diation-image storing sheet, in it, while correlat- 
ing them each other, and also transmits a 
sheet-discrimination information with the image 
data. 

(22) The radiation-image radiographing system 
described in item 19, characterized in that, 

the radiation-image reading apparatus, 
having the image data of the radiation-image 
read from the radiation- image storing sheet, 
stores the sheet-discrimination information of 
the radiation-image storing sheet in it while cor- 
relating it with the image data concerned, and 
the controller retrieves a radiation-image read- 
ing apparatus, in which the sheet-discrimina- 
tion information of the radiation-image storing, 
sheet read by the controller are stored, from the 
plurality of radiation-image reading apparatus, 
and requests the radiation-image reading ap- 
paratus, having the image data, to transmit the 
image data to the controller, based on the result 
of retrieving. 

(23) A radiation-image radiographing system, 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the controller requests to transmit the im- 
age data to the controller concerned, even if the 
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image data is read from a radiation-image stor- 
ing sheet set in anyone of radiation-image read- 
ing apparatus designated by the controller con- 
cerned, and the radiation-image reading appa- 
ratus, which is requested to transmit the image s 
data by the controller, transmits the image data 
of the radiation-image read from the radiation- 
image storing sheet to the controller. 

According to anyone of the radiation-image 
radiographing systems mentioned above, even 10 
when anyone of the plurality of radiation-image 
reading apparatus and the plurality of control- 
lers falls into a malfunction status, the operation 
of the network system can be maintained by uti- 
lizing the other radiation-image reading appa- is 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is pos- 
sible to prevent a specific radiographing room 
from jamming. Still further, as its merits, the 
control mode of each of the controller side and 20 
the radiation-image reading apparatus side is 
the simplest, and the development cost of the 
control software is low, and further, it is easily 
operated stably. 

(24) A radiation-image radiographing system, 25 
characterized in that, 

in the radiation -image radiographing sys- 
tem, in which a controller having an image-dis- 
play section and a plurality of radiation-image 
reading apparatus, which transmit image data 30 
obtained by reading radiation-images stored in 
radiation-image storing sheets, are arranged in 
the same network, 

the image data of the radiation-image 
read from the radiation-image storing sheet by 35 
the radiation-image reading apparatus are 
transmitted to all of the controllers arranged in 
the same network. 

(25) The radiation-image radiographing system 
described in item 24, characterized in that, 40 

the controller reads sheet-discrimination 
information of the radiation-image storing 
sheet, and the radiation -image reading appara- 
tus stores the image data of the radiation-image 
readfromtheradiation-imagestoringsheetand 
the sheet-discrimination information of the ra- 
diation-image storing sheet while correlating 
them each other and transmit the sheet-dis- 
crimination information with the image data to 
all of the controllers arranged in the same net- so 
work. 

The merit of the abovementioned radia- 
tion-image radiographing system is lies on the 
point that, even when anyone of the plurality of 
radiation-image reading apparatus and the plu- 55 
rality of controllers falls into a malfunction sta- 
tus, the operation of the network system can be 
maintained by utilizing the other radiation-im- 



age reading apparatus and controllers being in 
normal conditions. Further, as a secondary ef- 
fect, it is possible to prevent a specific radio- 
graphing room from jamming. Still further, the 
control mode of both of the controller side and 
the radiation-image reading apparatus side is 
simple, and the development cost of the control 
software is low, and further, it is easily operated 
stably. 

(26) A radiation-image radiographing system, 
characterized in that, 

in the radiation -image radiographing sys- 
tem, in which a controller having an image-dis- 
play section, a plurality of radiation-image read- 
ing apparatus, which transmit image data ob- 
tained by reading radiation-images stored in ra- 
diation-image storing sheets, and a server, are 
arranged in the same network, the radia- 
tion-image reading apparatus transmits the im- 
age data of the read radiation-image to the 
server, and the controller requests the server 
to transmit the image data, which are transmit- 
ted from the radiation-image reading apparatus 
and stored in the server, to the controller con- 
cerned. 

(27) The radiation-image radiographing system 
described in item 26, characterized in that, 

the radiation-image reading apparatus 
transmits the image data of the radiation-image 
read from the radiation-image storing sheet and 
apparatus-discrimination information of the ra- 
diation-image reading apparatus to the server 
while correlating them each other, and the con- 
troller transmits the apparatus-discrimination 
information to the server to retrieve the image 
data stored in the server, based on the appara- 
tus-discrimination information correlated, and 
the controller request the server which stores 
the image data as a retrieving object, to trans- 
mit the image data to the controller. 

(28) The radiation-image radiographing system 
described in item 26, characterized in that, 

the radiation-image reading apparatus 
transmits the image data of the radiation-image 
read from the radiation-image storing sheet and 
sheet-discrimination information of the radia- 
tion-image storing sheet to the server while cor- 
relating them each other, and the controller 
reads sheet-discrimination information of the 
radiation-image storing sheet, and transmits 
the sheet-discrimination information of the ra- 
diation-image storing sheet to the server to re- 
trieve the image data stored in the server, 
based on the sheet-discrimination information 
correlated, and the controller request the serv- 
er, which stores the image data as a retrieving 
object, to transmit the image data to the con- 
troller. 
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(29) The radiation-image radiographing system 
described in item 27 or item 28, characterized 
in that, 

after the image data are transmitted from 
the server to the controller, the image data and 5 
the sheet-discrimination information or the ap- 
paratus-discrimination information stored in the 
server are deleted. 

(30) A radiation-image radiographing system, 
characterized in that, ™ 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, a plurality of radiation-im- 
age reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, and a 
server, to store discrimination information and 
the image data oulputted by the radiation-im- 
age reading apparatus, are arranged on the 20 
same network, 

the radiation-image reading apparatus 
transmits the discrimination information and the 
image data of the radiation-image read from the 
radiation-image storing sheet, and an operator- 25 
discrimination information in respect to the ra- 
diation-image to the server on the network, and 
the controller, which requests the image data, 
transmits the operator-discrimination informa- 
tion in respect to the radiation-image and the 30 
controller-information as a sending end of the 
image data to the server, and the server re- 
trieves the requested discrimination informa- 
tion and the image data by using the operator- 
discrimination information as a retrieving-key, 35 
and then, transmits the discrimination informa- 
tion and the image data to the controller serving 
as a sending end. 

According to anyone of the radiation-image 
radiographing systems mentioned above, even *o 
when anyone of the plurality of radiation-image 
reading apparatus and the plurality of control- 
lers falls into a malfunction status, the operation 
of the network system can be maintained by uti- 
lizing the other radiation-image reading appa- 45 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is also 
possible to prevent a specific radiographing 
room from jamming. 

(31) ' A radiation-image radiographing system so 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, each of 
which has an image-display section, and a plu- 
rality of radiation-image reading apparatus, 55 
which transmit image data obtained by reading 
radiation-images stored in radiation-image 
storing sheets, are arranged in the same net- 



work, 

the plurality of controllers are prioritized 
in advance, and the radiation-image reading 
apparatus transmits the image data of the radi- 
ation-image read from the radiation-image stor- 
ing sheet to a controller having a highest priority 
among receivable controllers within the plural- 
ity of controllers, 

(32) A radiation-image radiographing system, 
characterized in that, 

in the radiation -image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation -image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus 
transmits the discrimination information and the 
image data of the radiation-image read from the 
radiation-image storing sheet, to the controller 
whose priority degree is determined in advance 
as a sending end. 

Incidentally, it is desirable that the informa- 
tion of the sending end are stored in the server 
arranged in the same network. Further, it is also 
desirable that the information of the sending 
end are stored in each of radiation-image read- 
ing apparatus. 

Accordingto anyone of the radiation-image 
radiographing systems mentioned above, even 
when anyone of the plurality of radiation-image 
reading apparatus and the plurality of control- 
lers falls into a malfunction status, the operation 
of the network system can be maintained by uti- 
lizing the other radiation-image reading appa- 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is also 
possible to prevent a specific radiographing 
room from jamming. 

(33) A radiation-image radiographing system, 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a controller having an image-dis- 
play section and a plurality of apparatus, includ- 
ing at least a plurality of radiation-image read- 
ing apparatus, which transmit image data ob- 
tained by reading radiation -images stored in ra- 
diation-image storing sheets, are arranged in 
the same network, 

the radiation-image reading apparatus 
stores the image data of the radiation-image, 
read from the radiation-image storing sheet, in 
it, and transmit the image data to the apparatus 
residing in the same network and designated 
by the radiation-image reading apparatus. 
Incidentally, the apparatus, defined in the 
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above, includes a viewer, a printer a filing ap- 
^ paratus, etc., other than the controller and the 
radiation-image reading apparatus. 

(34) The radiation-image radiographing system 
described in item 33, characterized in that, 5 

a server is further arranged on the same 
network, and the controller reads sheet-dis- 
crimination information of the radiation-image 
storing sheet, and transmits the sheet-discrim- 
ination information to the server while correlat- to 
ing it with patient-discrimination information, 
and the radiation-image reading apparatus 
transmits the image data of the radiation-image 
read from the radiation-image storing sheet and 
the sheet-discrimination information of the ra- is 
diation-image storing sheet to the server while 
correlating them each other, and the server cor- 
relates the image data with the patient-informa- 
tion by referring to the sheet-discrimination in- 
formation of the radiation-image storing sheet, 20 
and transmits the image data and the patient- 
information to an apparatus designated by the 
controller or the radiation-image reading appa- 
ratus. 

(35) A radiation-image radiographing system, 25 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- 30 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus in- 35 
eludes an operating means for setting a send- 
ing end, and transmits the discrimination infor- 
mation and the image data of the radiation-im- 
age read from the radiation-image storing 
sheet, to the controller, which is set as the send- 40 
ing end in advance by the operating means. 

According to anyone of the radiation-image 
radiographing systems mentioned above, even 
when anyone of the plurality of radiation-image 
reading apparatus and the plurality of control- 45 
lers falls into a malfunction status, the operation 
of the network system can be maintained by uti- 
lizing the other radiation-image reading appa- 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is also so 
possible to prevent a specific radiographing 
room from jamming. 

(36) A radiation-image radiographing system, 
characterized in that, 

in the radiation -image radiographing sys- 55 
tern, in which a controller having a reading de- 
vice for reading data recorded in a recording 
medium and an image-display section and a 



plurality of radiation-image reading apparatus, 
which stores the image data of the radiation- 
image read from the radiation-image storing 
sheet and sheet-discrimination information of a 
radiation-image storing sheet in ft while corre- 
lating them each other, and which can record 
the stored image data and the sheet-discrimi- 
nation information into the recording medium, 
are arranged in the same network, 
the radiation-image reading apparatus records 
the image data and the sheet-discrimination in- 
formation, read from the radiation-image stor- 
ing sheet and correlated each other, into the re- 
cording medium, and the controller is capable 
of reading the image data and the sheet-dis- 
crimination information set, which are recorded 
into the recording medium. 

(37) The radiation-image radiographing system 
described in item 36, characterized in that, 

the controlier and the radiation-image 
reading apparatus are arranged in the same 
network. 

(38) A radiation-image radiographing system, 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus in- 
cludes a recording-medium handling means for 
recording the discrimination information and 
the image data into a recording medium while 
the controller includes a recording-medium 
handling means for reading the discrimination 
^ information and the image data stored in the re- 
cording medium, and the discrimination infor- 
mation and the image data read from the radi- 
ation-image storing sheet by the radiation-im- 
age reading apparatus are transferred to the 
controller through the recording medium. 

Accordingto anyoneof the radiation-image 
radiographing systems mentioned above, even 
when anyone of the plurality of radiation-image 
reading apparatus and the plurality of control- 
lers falls into a malfunction status, the operation 
of the network system can be maintained by uti- 
lizing the other radiation-image reading appa- 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is also 
possible to prevent a specific radiographing 
room from jamming. 

(39) The radiation-image radiographing system 
described in anyone of items 19-38, charac- 
terized in that, the radiation-image read- 



10 



19 



EP 1 251 683 A1 



20 



ing apparatus includes a holding section for 
holding a subject in either a standing-posture 
or a laying-posture when radiographing the ra- 
diation images. 

(40) A radiation-image radiographing system, 5 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- io 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus is « 
capable of designating anyone of the plurality 
of controllers, serving as a sending end to 
which the image data of the radiation-image 
read from the radiation-image storing sheet set 
in it are transmitted, and transmits the image 20 
data of the radiation-image read from the radi- 
ation-image storing sheet set in it to the desig- 
nated controller. 

Incidentally, it is desirable that the control- 
ler designated as the sending end by the radi- 25 
ation-image reading apparatus is such a con- 
troller that is registered in advance by the op- 
erator. 

Further, it is also desirable that the control- 
lers) designated as the sending end by the ra- 30 
diation-image reading apparatus is/are such 
(a) controller(s) that is/are a single or an arbitral 
plural number. 

Still further, it is also desirable that the 
transmitting operation of the image data to the 35 
controller or the apparatus, designated as the 
sending end by the radiation -image reading ap- 
paratus, is performed at only onetime, after the - 
sending end is designated. 

Still further, it is also desirable that, after *o 
the radiation-image reading apparatus desig- 
nates the sending end, the image data are 
transmitted to the designated controller or ap- 
paratus, every time when the operation for 
reading the image data from the radiatlon-im- 
age storing sheet is completed. 

The merit of the abovementioned radia- 
tion-image radiographing system is lies on the 
point that, even when anyone of the plurality of 
radiation-image reading apparatus and the plu- so 
rality of controllers falls into a malfunction sta- 
tus, the operation of the network system can be 
maintained by utilizing the other radiation-im- 
age reading apparatus and controllers being in 
normal conditions. Further, as a secondary ef- 55 
feet, it is possible to prevent a specific radio- 
graphing room from jamming. Still further, the 
control mode of both of the controller side and 



the radiation-image reading apparatus side is 
simple, and the development cost of the control 
software is low, and further, it is easily operated 
stably. 

(41) A radiation-image radiographing system, 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus is 
capable of designating an apparatus, serving 
as a sending end to which the image data of the 
radiation-image read from the radiation-image 
storing sheet set in it are transmitted, and trans- 
mits the image data of the radiation-image read 
from the radiation-image storing sheet set in it 
to the designated apparatus, which is other 
than the plurality of controllers. 

Incidentally, it is desirable that the desig- 
nated apparatus is either a host-computer or an 
image-outputting apparatus. 

Further, it is also desirable that the trans- 
mitting operation of the image data to the con- 
troller or the apparatus, designated as the 
sending end by the radiation-image reading ap- 
paratus, is performed at only one time , after the 
sending end is designated. 

Still further, it is also desirable that, after 
the radiation-image reading apparatus desig- 
nates the sending end, the image data are 
transmitted to the designated controller or ap- 
paratus, every time when the operation for 
reading the image data from the radiation-im- 
age storing sheet is completed. 

The merit of the abovementioned radia- 
tion-image radiographing system is lies on the 
point that, even when anyone of the plurality of 
radiation-image reading apparatus and the plu- 
rality of controllers falls into a malfunction sta- 
tus, the operation of the network system can be 
maintained by utilizing the other radiation-im- 
age reading apparatus and controllers being in 
normal conditions. Further, as a secondary ef- 
fect, it is possible to prevent a specific radio- 
graphing room from jamming. Still further, the 
control mode of both of the controller side and 
the radiation-image reading apparatus side is 
simple, and the development cost of the control 
software is low, and further, it is easily operated 
stably. 

(42) A radiation-image radiographing system, 
characterized in that, 

in the radiation-image radiographing sys- 
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tern, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 5 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus 
holds the discrimination information and the im- 
age data of the radiation- image read from the 10 
radiation-image storing sheet set in it, and the 
controller transmits the discrimination informa- 
tion of a radiation-image storing sheet and con- 
troller information of a sending end, to which 
the image data are transmitted, in respect to a 15 
desired radiation image, and, when the radia- 
tion-image reading apparatus holds the image 
data corresponding to the received discrimina- 
tion information, the radialion-image reading 
apparatus transmits the image data and the dis- 20 
crimination information to the controller con- 
cerned, referring to the controller information of 
the sending end. 

According to the radiation-image radio- 
graphing system mentioned above, even when 25 
anyone of the plurality of radiation-image read- 
ing apparatus and the plurality of controllers 
falls into a malfunction status, the operation of 
the network system can be maintained by uti- 
lizing the other radiation-image reading appa- 30 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is also 
possible to prevent a specific radiographing 
room from jamming. 

(43) A radiation-image radiographing system, 35 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet and a plurality of radiation- 40 
image reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus <s 
holds the discrimination information and the im- 
age data of the radiation-image read from Ihe 
radiation-image storing sheet set in it, and the 
controller transmits the operator-discrimination 
information and controller information of a so 
sending end, to which the image data are trans- 
mitted, in respect to a desired radiation image, 
and, when the radiation-image reading appara- 
tus holds the image data corresponding to the 
received operator-discrimination information, 55 
the radiation-image reading apparatus trans- 
mits the image data and the discrimination in- 
formation to the controller concerned, referring 



to the controller information of the sending end. 

According to the radiation-image radio- 
graphing system mentioned above, even when 
anyone of the plurality of radiation-image read- 
ing apparatus and the plurality of controllers 
falls into a malfunction status, the operation of 
the network system can be maintained by uti- 
lizing the other radiation-image reading appa- 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, ft is also 
possible to prevent a specific radiographing 
room from jamming. 

(44) A radiation-image radiographing system, 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, and a plurality of radiation- 
image reading apparatus, lo output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, are ar- 
ranged on the same network, 

the radiation-image reading apparatus 
transmits the discrimination information and the 
image data of the radiation- image read from the 
radiation-image storing sheet set in it to the plu- 
rality of controllers on the network, and one of 
the plurality of controllers, which confirms that 
the transmitted discrimination information and 
image data belong to itself, transmits a confirm- 
ing declaration to other controllers, and the 
controllers, which have received the confirming 
declaration, abandon the discrimination infor- 
mation and the image data transmitted from the 
radiation-image reading apparatus. 

According to the radiation-image radio- 
graphing system mentioned above, even when 
anyone of the plurality of radiation-image read- 
ing apparatus and the plurality of controllers 
falls into a malfunction status, the operation of 
the network system can be maintained by uti- 
lizing the other radiation-image reading appa- 
ratus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is also 
possible to prevent a specific radiographing 
room from jamming. 

(45) A radiation-image radiographing system, 
characterized in that, 

in the radiation-image radiographing sys- 
tem, in which a plurality of controllers, to regis- 
ter a discrimination information of a radiation- 
image storing sheet, a plurality of radiation-im- 
age reading apparatus, to output image data 
obtained by reading the radiation image stored 
in the radiation-image storing sheet, and a 
server, to store discrimination information and 
the image data outputted by the radiation-im- 
age reading apparatus, are arranged on the 
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same network, 

the radiation-image reading apparatus 
transmits the discrimination information and the 
image data of the radiation-image read from the 
radiation-image storing sheet set in it and ap- 
paratus-discrimination information in respect to 
the radiation-image reading apparatus, by 
which the reading operation is performed, to the 
server on the network, and the controller, which 
requests the image data, transmits the appara- 
tus-discrimination information of the radiation- 
image reading apparatus, by which the reading 
operation is performed, and controller informa- 
tion of a sending end, to which the image data 
are transmitted, to the server, and the server 
retrieves the requested discrimination informa- 
tion and the image data by using the apparatus- 
discrimination information as a retrleving-key, 
and then, transmits the discrimination informa- 
tion and the image data to the controller serving 
as a sending end. 

[0019] According to the radiation-image radiograph- 
ing system mentioned above, even when anyone of the 
plurality of radiation-image reading apparatus and the 
plurality of controllers falls into a malfunction status, the 
operation of the network system can be maintained by 
utilizing the other radiation-image reading apparatus 
and controllers being in normal conditions. Further, as 
a secondary effect, it is also possible to prevent a spe- 
cific radiographing room from jamming. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Other objects and advantages of the present 
invention will become apparent upon reading the follow- 
ing detailed description and upon reference to the draw- 
ings in which: 

Fig. 1 shows a configuration of a radiation-image 
radiographing system of the first embodiment of the 
present invention; 

Fig. 2 shows operations of a radiation-image radio- 
graphing system of the first embodiment of the 
present invention; 

Fig. 3 shows a configuration of a radiation-image 
reading apparatus employed in the radiation-image 
radiographing system of the first embodiment of the 
present invention; 

Fig. 4 shows a configuration of a radiation- image 
radiographing system of the second and third em- 
bodiments of the present invention; 
Fig. 5 shows a configuration of an exclusive-type 
(standing-type) radiation -image radiographing sys- 
tem of the fourth embodiment of the present inven- 
tion; 

Fig. 6 shows a configuration of an exclusive-type 
(laying-type) radiation-image radiographing system 
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of the fourth embodiment of the present invention; 
Fig. 7 shows another configuration of a radiation- 
image radiographing system, being a modified ex- 
ample of the first embodiment of the present inven- 
tion; 

Fig. 8 shows still another configuration of a radia- 
tion-image radiographing system, being a modified 
example of the embodiment shown in Fig. 7; 
Fig. 9 shows still another configuration of a radia- 
tion-image radiographing system, being a modified 
example of the embodiment shown in Fig. 8; 
Fig. 1 0 shows still another configuration of a radia- 
tion-image radiographing system, being a modified 
example of the embodiment shown in Fig. 9; 
Fig. 11 shows an exemplified configuration of the 
conventional radiation-image radiographing sys- 
tem, being a cassette-type; and 
Fig. 12 shows another exemplified configuration of 
the conventional radiation-image radiographing 
system, being a cassette-type. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0021] Embodiments of the present invention will be 
described below. In this connection, the present inven- 
tion is not limited to embodiments described below. Fur- 
ther, in the following description, although there is a de- 
scription in which the meaning of the term is described, 
this is, to the utmost, the description of the meaning of 
the term inthe embodiment, and the meaningoftheterm 
in the present invention is not limited to this description. 

[FIRST EMBODIMENT] 

[0022] In a radiation-image radiographing system 1 00 
of the present embodiment, as shown in Fig. 1 , a plural- 
ity of radiation-image reading apparatus 101a, 101b, 
1 01 c and a plurality of controllers 1 02a, 1 02b, 1 02c and 
a server 1 04 are connected to each other through a net- 
work 3, The plurality of controllers are connected to a 
DICOM network 90. 

[0023] Incidentally, DICOM stands for "Digital Imag- 
ing and Communication in Medicine", which is general 
standards in the field. 

[0024] To the DICOM network 90, an image recording 
apparatus 91 such as a laser imager and an image di- 
agnostic apparatus 92 and a filing apparatus 93 and so 
on can be connected. The image recording apparatus 
91 provides the visualized diagnostic image to the doc- 
tor, by outputtingthe image data, which is outputtedfrom 
the controller 1 02, on the film, and the image diagnostic 
apparatus 92 provides the visualized diagnostic image 
to the doctor by displaying the image data outputted 
from the controller 102 on a monitor. The image filing 
apparatus 93 stores the image data outputted from the 
controller 102. The image data stored in the image filing 
apparatus 93 can be outputted at need to the image out- 
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put apparatus 91 or the image diagnostic apparatus 92. 

[OPERATING STATUS OF THE FIRST EMBODIMENT] 

[0025] Initially, referring to Fig. 1 and Fig. 2, the radi- s 
ation-image radiographing system 100 of the present 
embodiment will be described below, according to the 
operating statuses described in the following items (1) 
(4). 

[0026] Incidentally, although a plurality of radiation- io 
image reading apparatus 101a, 101b, 101c are sepa- 
rately depicted in Fig. 1 , only the radiation-image read- 
ing apparatus 101 is depicted in Fig. 2 as a represent- 
ative of radiation-image reading apparatus 1 01a, 101b, 
101c. in the same manner, although a plurality of con- '5 
trollers 102a, 102b, 102c are separately depicted in Fig. 
1 , only the controller 1 02 is depicted in Fig. 2 as a rep- 
resentative of the controllers 102a, 102b, 102c. 

(1) On a casing of a cassette 6. barcode 62 corre- 20 
sponding to an ID number (hereinafter, the ID 
number is called sheet ID number) to distinguish a 
stimulable phosphor substance sheet 8 housed in 
the cassette 6 is attached. Further, in the present 
embodiment, although it is structured such that the 25 
sheet ID number is distinguished by the barcode 62, 
for example, a non-contact ID label (S label) or an 
element called TIRIS (Texas Instrument) in which 
the code which is written in the element such as a 
label, can be read by using the wireless engineering 30 
using the electromagnetic wave, etc., may be used 
instead of the barcode 62. When such the label 
whose code (sheet ID number) is read by using the 
wireless engineering is used, it is not necessary that 
the label is attached onto the casing of the cassette 35 
6, and for example, the label may be attached onto 
the rear surface of the stimulable phosphor sub- 
stance sheet 8. In this case, it would be appropriate 
that another label, on which the ID number for dis- 
tinguishing the stimulable phosphor substance *o 
sheet 8 is written, is attached on the casing of the 
cassette 6. 

Incidentally, it is needless to say that it is also 
possible to utilize a cassette ID number for distin- 
guishing a cassette, instead of sheet ID number, as ^ 
the discrimination information for distinguishing the 
stimulable phosphor substance sheet 8. 

The radiologist goes bringing with the cassette 
6 to be used for the radiographing, to in front of the 
controller 102, and inputs the operator ID number so 
at an operator ID input section 123 of the controller 
102. As this input section, the input device such as 
a finger print detector or a voiceprint detector which 
can distinguish the discrimination information 
based on the physical features of the operator own 55 
such as the finger print or voiceprint, or an ID card 
reader which reads the ID card, a barcode reader 
which reads the barcode label, or the input device 



such as a portable transmission signal receiver 
which receives the portable transmitter (because 
the ID card, barcode label, or portable transmitter 
can always be carried by the operator, it is conven- 
ient) is the optimum from the point of view of the 
accuracy of the information, and as the other meth- 
ods, a key board or touch panel may also be used. 
Further, an input section 122 which will be de- 
scribed later, may be structured so that it can com- 
monly be used as the operator ID input section 1 23 . 
Further, in order to neglect the troublesomeness of 
each time inputting, normally, in the case where one 
controller is used by one person, when the input is 
conducted once, it is convenient that this input is 
set as the default. Further, the ID number of the ra- 
diologist to be used is previously registered in the 
controller 102, and this may be selectable through 
a keyboard or touch panel. 

Then, the radiologist registers the sheel ID 
number into the controller 102 such that the sheet 
ID is made to be read from the barcode 62 of the 
cassette 6 by using the barcode reader 1 24 of the 
controller 102, or the sheet ID is inputted from the 
input section 122 of the controller 102. (Fig. 2, (1)) 

Further, the radiologist inputs the patient infor- 
mation of the patient to be photographed in this cas- 
sette 6 from the input section 122, and the radio- 
graphing information when the patient is photo- 
graphed. Herein, the patient information is the 
name of the patient, age, sex, date of birth, and pa- 
tient ID to specify the patient. Further, the radio- 
graphing information is the information of the radi- 
ographing position (the information about which 
portion of the human body of the subject M) or ra- 
diographing method (the direction of the radio- 
graphing such as the rear front direction radio- 
graphing, front rear direction radiographing, side di- 
rection radiographing, or slanting position radio- 
graphing, or the information to specify the radio- 
graphing technique), and is not only used as the ra- 
diographing record of the patient, but also used as 
the image processing condition of the read-out im- 
age data, particularly the image processing param- 
eter to determine the gradation conversion process- 
ing condition. Namely, in order to perform a good 
management, the image data are handled in corre- 
spondence with the patient information when send- 
ing them between sections (for instance, from the 
radiation- image reading apparatus to the server). 

When the radiographing condition is deter- 
mined, the system in which the reading condition 
such as the reading sensitivity or the reading resolv- 
ing power (sampling pitch) of the radiation-image 
reading apparatus 101 is automatically selected, is 
provided. 

In this connection, in the information, the re-us- 
able information is stored as the default value as it 
is, and the input of the next time and after it may be 
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simplified. Further, when the radiographing infor- 
mation or the patient information is previously reg- 
istered, the structure in which the information is dis- 
played as the list on the display section 121, and 
the radiologist selects the necessary information 5 
from the displayed list, may also be allowable. 

The controller 102 makes the sheet ID number 
or operator ID number inputted from the barcode 
reader 124 or input section 122 correspond to a se- 
ries of information such as the radiographing infor- 10 
mation or patient information, and reading condi- 
tio^ which are registered together with these ID 
numbers, (this series of information is called ac- 
companied information), and temporarily stores 
them in the controller 1 02. 75 

When there is an error in the sheet ID number, 
operator ID number, or accompanied information, 
displayed on the display section 1 21 , the radiologist 
inputs the re-input instruction from the input section 
122, and when information are correct, conducts 20 
the next input operation. Then, when these inputs 
are completed for all the cassettes to be photo- 
graphed, the input to instruct the input completion 
is conducted. When the re-input instruction is input- 
ted from the input section 122, the controller 102 25 
clears the temporary memory such as the sheet ID 
number and waits the re-input. 

Further, when the next sheet ID number is in 
putted, or the input completion is instructed, the 
temporarily stored sheet ID number and operator ID 30 
number and accompanied information are sent to 
the server 1 04 together with the ID number of the 
controller 102 (hereinafter, called controller ID 
number) and stored in the server 104. 

When the server 1 04 receives these informa- 35 
tion : the server 1 04 registers them in the radio- 
graphing database as the record, serving as a re- 
cording file, accompanied by the photographed im- 
age proper ID number which is proper for each pho- 
tographed image. 40 

As described above, when the controller 102 
registers the sheet ID number, the radiographing in- 
formation corresponding to the cassette 6 is also 
registered together with it, and as will be described 
later, because the controller 102 image-processes 45 
and outputs the image data received together with 
the sheet ID number according to the photographic 
information coinciding with the sheet ID number, the 
registration mistake of the radiographing informa- 
tion due to the lapse of time as in the case where so 
the radiographing information is registered after the 
image is read from the stimulable phosphor sub- 
stance sheet 8 of the cassette 6, can be sup- 
pressed, and the correct image processing can be 
carried out. 55 

Further, since the controller ID number is also 
registeredtogetherwith the operator ID numberand 
the controller ID number (utilized for distinguishing 



each of controllers 102a, 102b, 102c, — ) corre- 
sponding to the cassette 6 when the sheet ID 
number is registered by the controller 1 02, these in- 
formation can be utilized later. In this connection, 
the radiation-image reading apparatus 1 01 also has 
the ID number (apparatus ID number) to distinguish 
each of radiation-image reading apparatus 101a, 
101b, 101c, 

(2) When a series of operations of the registration 
of each kind of ID numbers or the input of the ac- 
companied information are completed, the radiolo- 
gist positions the portion desired to be radioactive 
photographed of the subject M between the radio- 
active source 9 and the cassette 6 (normally, the 
cassette 6 is brought into contact with the subject 
M), and operates the radioactive ray generation 
control apparatus 1 0 of the radioactive source 9 and 
the radioactive ray is irradiated. Then, a part of the 
radioactive energy, which is irradiated from the ra- 
dioactive source 9 and transmitted through the sub- 
ject M, is temporarily stored in the stimulable phos- 
phor substance sheet 8 housed in the cassette 6. 
(Fig. 2, (2)) 

(3) When the radiographing of the patient is com- 
pleted, the assistant sets the cassette 6 for which 
the radiographing is completed, to the radiation-im- 
age reading apparatus 1 01 . In this case, it is free to 
which radiation-image reading apparatus 101a, 
101b, — the cassette 6 is set. Further, a plurality 
of cassettes 6 may be dispersediy set to a plurality 
of radiation-image reading apparatus 1 01 a, 1 01 b, -- 

When the cassette 6 is set, the radiation-image 
reading apparatus 1 01 reads the sheet ID number 
from the barcode 62 of the cassette 6, and searches 
the radiographing database of the server 1 04 by this 
sheet ID number. The server 104 searches the ra- 
diographing database by the sent sheet ID number, 
and the newest record in the coinciding records is 
obtained, and returns the information of the record 
to the radiation-image reading apparatus 101. 
Then, the radiation-image reading apparatus 101 
reads the radiation image information stored in the 
stimulable phosphor substance sheet 8 in the cas- 
sette 6 by the reading condition (reading sensitivity, 
or reading resolving power) described in the infor- 
mation of the returned record. That is, the excitation 
light is irradiated onto the stimulable phosphor sub- 
stance sheet 8 and by the irradiated excitation light, 
the stimulation light emitted corresponding to the 
stored radiation image information is photoelectric 
converted, and the A/D converted digital image data 
(hereinafter, called image data, for simplification) is 
obtained. The obtained image data is transmitted to 
the controller 102 having the controller ID number 
returned from the server 1 04 together with the in- 
formation of the record sent from the server 1 04. 

In other words, a plurality of radiation-image 
reading apparatus 1 01 a, 1 01 b, — temporarily store 
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the image data read from the stimulable phosphor 
substance sheet 8 enclosed in the cassette 6 and 
its sheet ID number, while correlating the image da- 
ta with its sheet ID number, and transmit the con- 
cerned sheet ID number to the server 104. Then ; 
the server 104 temporarily stores the sheet ID 
number received from a sender apparatus, while 
correlating the received sheet ID number with the 
discrimination information of one of radiation-image 
reading apparatus 101a, 101b,— .currently serving 
as the sender apparatus. On the other hand, the 
controllers 102a, 102b, — retrieve the discrimina- 
tion information of one of radiation-image reading 
apparatus 101a, 101b, -~, based on the sheet ID 
number of stimulable phosphor substance sheet 8 
currently read, and then, request the radiation-im- 
age reading apparatus 101 concerned to transmit 
the image data, based on the discrimination infor- 
mation of the radiation-image reading apparatus 
1 01 retrieved. The radiation-image reading appara- 
tus 101, which receives the request of transmission, 
sends the requested image data to the controller 
102, which sends the request of transmission. Ac- 
cordingly, since it is not necessary for the server 1 04 
to store the image data, anyone of radiation-image 
reading apparatus 101a, 101b, — or anyone of con- 
trollers 102a, 102b : — can also perform that func- 
tion. 

When the reading of the image data is complet- 
ed, the radiation-image reading apparatus 101 de- 
letes the energy remaining on the stimulable phos- 
phor substance sheet 8, and returns the stimulable 
phosphor substance sheet 8 into the cassette 6, 
and the cassette 6 is made in a condition that it can 
be taken out. The assistant returns the cassette 6 
to the radiographing room, and stands by the next 
radiographing. 

As described above, in the embodiment of the 
present invention, the reading condition of the stim- 
ulable phosphor substance sheet 8 is automatically 
determined from the registered radiographing infor- 
mation, and because it is structured such that the 
determined reading condition is stored correspond- 
ingly to the sheet ID number, the radiation-image 
reading apparatus 1 01 searches the reading condi- 
tion according to the read sheet ID number, and ac- 
cording Lo the obtained reading condition, the image 
data can be read from the stimulable phosphor sub- 
stance sheet 8 of the cassette 6. Accordingly, since 
the image data can be read by the appropriate read- 
ing condition, the image data with the good image 
quality, which is optimal to tho radiographing condi- 
tion . can be obtained only by registering the radio- 
graphing information by the controller 102. 
(4) The radiologist conducts the confirmation oper- 
ation of the received image data. Initially, while the 
controller 102 receives the image data from the ra- 
diation-image reading apparatus 1 01 , the controller 



102 forms the reduction image of the image data, 
and successively displays the reduction image on 
the display section 121 (Fig. 2, (4)). Further the re- 
duction image data is displayed together with the 

5 sheet ID number relating to the received image data 
or the apparatus ID number of the radiation-image 
reading apparatus 101 which transmits the image 
data, or the other accompanied information, on the 
display section 121 . The content of these informa- 

10 tion displayed together with the image data (reduc- 
tion image data) can be previously selected by the 
user. 

[0027] When the reception of all the image data is 
15 completed, to the formed reduction image data, under 
the image processing condition determined by the radi- 
ographing information corresponding to the image data, 
the image processing such as non-linear gradation con- 
version processing is conducted, and displayed again 
20 on the display section 1 21 . The radiologist confirms the 
image, which is displayed again, and when necessary, 
he can change the image processing condition, and 
conduct again the image processing to the reduction im- 
age data. 

25 [0028] Further, the controller 1 02 notices the sheet ID 
number corresponding to the received image data to the 
server 1 04. The server 1 04 adds the information of the 
image transmission completion to the corresponding 
record in the radiographing database by this notice. 

30 [0029] The controller 102 searches the temporarily 
stored information in the radiographing database in the 
server 104 or the controller 102 by the patient ID 
number, and confirms whether all the image data of the 
sheet ID number having the corresponding patient ID 

35 number are returned to the controller 1 02. When all the 
image data of the sheet ID number having the corre- 
sponding patient ID number are returned to the control- 
ler 102, the information that all the image data of the 
corresponding patient are received, is displayed on the 

40 display section 121. 

[0030] It is hardly judged whether the reading of all 
the cassette 6 relating to one patient is completed, from 
the operation condition of the radiation-image reading 
apparatus 101, however, when all the image read from 

45 the plurality of cassettes 6 relating to the one patient are 
received, because the controller 1 02 in which the sheet 
ID number is registered, displays thai all of them are re- 
ceived, the operator can step to the next operation being 
satisfied. 

so [0031] Further, in the embodiment of the present in- 
vention, the display position of the image data or the 
output sequence can be re-arranged in a predetermined 
order. These may be automatically conducted or the op- 
erator may specify it. When it is desired to be automat- 
es ically conducted, the re-arranged order is previously set. 
For example, when it is set to be re-arranged in the reg- 
istration order of the sheet ID number, even when the 
input order of the cassettes 6 into the radiographing ap- 
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paratus 1 is random, or reception order of the image da- 
ta which is received by the controller 1 02 is random, be- 
cause the display position of the image is always deter- 
mined by the registration order, there is no confusion. 
[0032] Further, in the embodiment of the present in- 
vention, even when the registration of the sheet ID 
number of the plurality of cassettes 6 for radiographing 
one patient is conducted by one controller 1 02, and the 
plurality of cassettes 6 which are photographed, are dis- 
persedly set to the plurality of radiation-image reading 
apparatus 101 , the images read by the plurality of radi- 
ation-image reading apparatus 101 are automatically 
returned to the controller 102 in which the sheet ID 
number is registered. Therefore, even when it is the im- 
age data returned from the different radiation-image 
reading apparatus 1 01 , the image data of the same pa- 
tient can be collectively processed. 
[0033] When the confirmation operation of the image 
is completed, the radiologist inputs the image determi- 
nation. When the image determination is inputted, the 
image processing is conducted also on the image data 
which is not reduced, (received original image data) un- 
der the image processing condition which is finally con- 
ducted on the reduction image displayed on the display 
section 121, and the image processed image data is 
temporarily stored in the controller 102. Then, the image 
processed image data or the image data before the im- 
age processing, added by the image processing condi- 
tion, is transmitted to the image recording apparatus 91 , 
image diagnostic apparatus 92, or image filing appara- 
tus 93 according to the communication protocol of the 
DICOM, through the DICOM network 90, together with 
the other accompanied information or ID information. 
Further, when the image determination is inputted, a 
code showing the processing completion is added to the 
record relating to the corresponding sheet ID number of 
the radiographing database in the server 1 04. 

[CONFIGURATION OF RADIATION-IMAGE READING 
APPARATUS] 

[0034] Next, referring to Fig. 3, the internal configura- 
tion of the radiation-image reading apparatus 101 will 
be detailed in the following. 

[0035] After the completion of the radiographing, 
when the cassette 6 is set to the radiation-image reading 
apparatus 101, the sheet ID number is read from the 
barcode 62 of the cassette 6 by barcode reader 150. 
The searching of the server 104 is conducted by the 
sheet ID number, and as described above, the reading 
condition (reading sensitivity or reading resolving pow- 
er) and the controller ID number of the image data return 
address is obtained. According to the value of the read- 
ing sensitivity, the sensitivity of the photoelectric reading 
section 112 is set, and according to the value of the read- 
- ing resolving power, the conveying speed of a conveying 
mechanism 1 60 orthe sampling pitch of an A/D convert- 
er 113 is set. 



[0036] When the cassette 6 is set to the radiation-im- 
age reading apparatus 101, the stimulable phosphor 
substance sheet 8 is pulled from the cassette 6 f and 
while the stimulable phosphor substance sheet 8 is sub- 
5 scanning conveyed in the direction of X by the convey- 
ing mechanism 1 60, the image data stored and held in 
the stimulable phosphor substance sheet 8 is read out 
by the reading section 110. 

[0037] The reading section 1 1 0 is composed of an ex- 
10 citation light generation section 111, photoelectric read- 
ing section 112, and A/D converter 113. While the stim- 
ulable phosphor substance sheet 8 is sub-scanning 
conveyed by the conveying mechanism 1 60, the excita- 
tion light generation section 111 irradiates the excitation 
15 light 1 4 for scanning in the direction perpendicular to the 
sub-scanning direction (mainscanning direction). 
[0038] When the excitation light 1 4 acts upon the stim- 
ulable phosphor substance sheet 8, because the energy 
stored inside the fluorescent substance is generated as 
20 the stimulation light 15, the stimulation light 15 is col- 
lected, and converted into the electric signal by the pho- 
toelectric reading section 112, and the electric signal is 
logarithmically converted by a logarithmic converter 114 
(thereby, the electric signal is converted from the electric 
25 signal which is linear to the light intensity of the stimu- 
lation light 15, into the electric signal which is logarith- 
mically linear to the light intensity of the stimulation light 
15, that is, the electric signal which is linear to the den- 
sity), and further, it is digitized by the A/D converter 113. 
30 [0039] The correction processing proper to the read- 
ing section 110 or the stimulable phosphor substance 
sheet 8 (the shading correction of the photoelectric 
reading section 112, the unevenness correction due to 
the excitation light generating section 111 , the sensitivity 
35 unevenness correction of the stimulable phosphor sub- 
stance sheet 8 and so on) is conducted on the image 
data outputted from the reading section 1 1 0 in the signal 
processing section 120, and after that, the processed 
data is successively, temporarily stored in the temporary 
40 storing section 1 30. Then, after the reading is complet- 
ed, (or while the image data is read out), the communi- 
cation section 1 40 transmits the image data to the con- 
troller 102 having the controller ID number which is re- 
turned from the server 104, through the network 3. 
45 [0040] The image data transmitted to the controller 
102 is the image data having the pixel value which is 
linear to the logarithm of the light intensity of the stimu- 
lation light 1 5, and which is improper to the diagnosis in 
the gradation characteristic as it is (in many cases, it can 
so not be used for the diagnosis). In order to convert it to 
the image data, which can be used for the diagnosis, it 
is necessary that, generally, the non-linear gradation 
conversion processing is conducted, however, in the 
present embodiment, this processing is conducted in 
55 the controller 102. As described above, in the present 
embodiment, while the gradation characteristic, which 
is improper to the diagnosis, remains as it is ; the image 
data is returned from the radiation-image reading appa- 
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ratus 101 to the controller 102. 
[0041] Because the processing condition of the non- 
linear gradation conversion processing is different de- 
pending on the radiographing position or the radio- 
graphing direction, it is necessary that the algorithm is 
prepared for each radiographing position or radiograph- 
ing direction. Further, on the other hands, because the 
algorithm to automatically detect the irradiation field di- 
aphragm of the radioactive ray st the radiographing or 
the subject area is necessary, the algorithm of the non- 
linear gradation conversion processing has generally 
very complicated structure. 

[0042] Because the cost of the circumstances in 
which such complicated image processing algorithm is 
carried out at high speed, (called image processing cir- 
cumstance), is very high, it is very uneconomical to 
structure the image processing circumstance on both of 
the radiation-image reading apparatus 1 01 and the con- 
troller 1 02. In the first embodiment, because the circum- 
stances in which the radiologist confirms the image and 
then, changes the image processing condition, and un- 
der the changed image processing condition, the image 
processing is conducted again, is provided, the image 
processingcircumstances are necessary on the control- 
ler 1 02 side. Accordingly, it is better to structure the sys- 
tem in such a manner that, on the radiation-image read- 
ing apparatus 1 01 side, the image processing is not con- 
ducted, and the image processing is conducted only on 
the controller 102 side. However even when it is struc- 
tured such that the image processing can be conducted 
on the radiation-image reading apparatus 101 side, the 
essence of the present invention excluding the cost is 
not spoiled. 

[CONFIGURATION OF THE CONTROLLER] 

[0043] Next, referring to Fig. 2, the controller 1 02 will 
be further detailed in the following. The controller 1 02 
has the display section 121 to display the various infor- 
mation or the read images, the input section 122 for the 
radiologist to input the instructions, the operator ID input 
section 123 to input the ID of the operator such as the 
radiologist, and the barcode reader 124 to read the bar- 
code 62 of the cassette 6. Further, the controller 102 is 
connected to the server 1 04 and a plurality of radiation- 
image reading apparatus 101 through the network 3. 
Further, the controller 102 can also be connected to the 
image recording apparatus 91, image diagnostic appa- 
ratus 92, or image filing apparatus 93 through the Dl- 
COM network 90. 

[0044] As the input section 122, the key board, touch 
panel, or voice input apparatus can be used, but, it is 
not limited to them. 

[0045] Further, the controller 102 or server 104 can 
connect to the hospital information system (HIS) or the 
radioactive information system (RIS). In this case, it is 
preferable that the patient information or the radiograph- 
ing information is taken in on-line from these HIS or RIS. 



Further, it may be allowable that the patient is made to 
have a portable memory medium in which the above- 
described information is stored, and the memory medi- 
um reading apparatus is provided in the controller ".02, 

5 and the information such as the patient information or 
the radiographing information is read from the potable 
memory medium which is brought by the patient. As 
such the portable memory medium and the memory me- 
dium reading apparatus, the barcode and the barcode 

10 reader, or the magnetic card and the magnetic card 
reader, or the IC card and the IC card reader can be 
listed, but, it is not limited to them. 
[0046] Further, for the patient ID number, the coincid- 
ing data may be searched from the HIS, or RIS. In this 

*5 case, the patient is made to have a portable memory 
medium in which the patient ID number is stored, and 
the memory medium reading apparatus is provided, and 
these information may be read from the portable mem- 
ory medium which is brought by the patient, but, it is not 

20 limited to this, the information may be inputted from the 
input section 122, or the information proper to the patient 
such as the finger print or voice print is stored in the HIS 
or RIS, and the finger print detecting apparatus or voice 
print detecting apparatus is provided in the controller 

25 102, thereby, by the detected finger print or voice print, 
the coinciding data may be searched from the HIS or 
RIS. 

[0047] Further, as the display section 121 of the con- 
troller 102, when it is a means by which the character 

30 information or the image information can be displayed, 
such as the CRT display or liquid crystal display it may 
be good, and as the content to be displayed, the appa- 
ratus ID number to specify the radiation-image reading 
apparatus 101 which obtained the image data, operator 

35 id number, patient information, radiographing informa- 
tion, reading condition, radiographing condition (for ex- 
ample, the tube voltage of the radioactive tube, or radi- 
ation dose) obtained from the radiation generation con- 
trol apparatus 10 of the radiation tube 9, information 

40 such as the number of pixels or matrix size, number of 
bits per 1 pixel of the image data, kind of the image 
processing, image processing parameter, or content of 
the correction processing, and the image of the photo- 
graphed image data, are listed, but it is not limited to 

^5 them. 

[0048] Further, it may also be allowable that the radi- 
ographing position is selected by 2 steps of the rough 
large classification based on the main component of the 
human body, and further fine small classification. As an 

so example of the large classification in this case, for ex- 
ample, [the head] , [the chest] , [the abdomen], [the up- 
per limbs] , [the lower limbs] , [the backbone] , [the 
basin] . Further, the small classification is the classifica- 
tion in which the position shown by the large classifica- 

55 tion is further finely classified, and for example, when 
the large classification is [the upper limbs], the small 
classification is [humeral joint], [shoulder blade], [hu- 
merus], [elbow joint], [forearm born], [hand joint], [car- 
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pus], and [finger bom] . Further, the radiographing di- 
rection is generally, the radiographing direction to the 
human body, but, it is not limited to that. As the typical 
example of such the radiographing direction, [PA: Pos- 
teroanterior Projection], fAP: Anteroposterrior Projec- 
tion], [LAT: lateral radiography], and [Oblique Radiogra- 
phy] are listed. 

[0049] Further, as the kind of the image processing 
conducted by the controller 102, the gradation conver- 
sion processing to convert the gradation of the image 
data, frequency processing to convert the frequency 
characteristic of the image data, or dynamic range com- 
pression processing to compress the dynamic range of 
the image data is listed, but, it is not limited to them. 
[0050] Specially, in the first embodiment, because the 
system is structured such that the image data having 
the pixel value which is linear to the logarithm of the light 
intensity of the stimulation light 15 is transmitted from 
the radiation-image reading apparatus 101 to the con- 
troller 1 02, it is absolutely necessary that the non-linear 
gradation conversion processing can be conducted by 
the controller 102. 

[CORRELATION BETWEEN THE RADIATION -I MAGE 
READING APPARATUS AND THE CONTROLLER] 

[0051] As described in the above, according to the 
abovementioned embodiment, one of cassettes 6 can 
be dispersedly loaded into an arbitral one of radiation- 
image reading apparatus 101a — , irrespective of the 
controller 102a — shown in Fig. 1, which registers the 
sheet ID number of the cassette concerned. In addition, 
the image data, read by said arbitral one of radiation- 
image reading apparatus 101a — , is automatically re- 
turned to the controller 102a — , in which the sheet ID 
number of the stimulable phosphor substance sheet 8 
corresponding to said image data is registered. 
[0052] As described above, because the cassette 
whose sheet ID number is registered by one controller 
1 02 can be set to any one of a plurality radiation-image 
reading apparatus 101, the low cost radiation-image 
reading apparatus 1 01 in which the number of cassettes 
6 which can be set to the apparatus is small, can be 
used. Thereby, the installation area of the apparatus can 
be reduced, the introduction cost can be lowered, and 
the expandability can be further increased. 
[0053] Further, because the cassette 6 whose sheet 
ID number is registered by one controller 102 can be 
simultaneously read out by the plurality of radiation-im- 
age reading apparatus 101, in the hospital in which 
many radiographing can be carried out onetime for one 
patient, the processing ability of the radiation-image ra- 
diographing system can be increased. 
[0054] Further, when "m" sets of radiation-image 
reading apparatus 101 in each of which V sheets of 
cassettes can be set are connected with each other, be- 
cause maximum "n x m" cassettes can be continuously 
set, when large number of cassettes are desired to be 



processed once, there is no troublesomeness for the set 
of the cassettes, and the radiographing cycle time can 
be very reduced. 

[0055] Further when "m" radiation-image reading ap- 

5 paratus 101 are connected, because maximum "m" ra- 
diation-image reading apparatus 1 01 can simultaneous- 
ly read the image data, as compared to the case where 
one radiation-image reading apparatus 101 reads the 
image data, the reading-out time is reduced to 1/m (the 

10 processing ability is increased to "m" times). According- 
ly, also for the hospital in which many radiographing are 
carried out once for one patient, or the radiographing 
cycle is short, the ideal operation circumstance which is 
effective and in which there is no delay of operation, can 

15 be provided. 

[0056] , Further even when a plurality of radiation-im- 
age reading apparatus 101 are used per one patient, 
because one controller 102 can input the patient infor- 
mation or accompanied information such as the radio- 

20 graphing condition, the input operation becomes effec- 
tive. 

[0057] Further, even when a plurality of radiation-im- 
age reading apparatus 101 are used per one patient, 
because the image data is collected in the one controller 

25 102 in which the patient information of this patient or 
radiographing information is registered (that is, the 
sheet ID number of the stimulable phosphor substance 
sheet 8 used for the radiographing of this patient is reg- 
istered), it is not necessary that the radiologist moves 

30 between the terminal equipment for registration of the 
patient information of the patient or radiographing infor- 
mation and the terminal equipment for the image con- 
firmation, thereby, the operation efficiency can be in- 
creased. Further, because the registration of the patient 

35 information of the patient or radiographing information 
and the image confirmation can be conducted by one 
controller 102, the correspondence relationship be- 
tween the registered information and the image data can 
be confirmed, thereby, the reliability of the operation can 

40 be increased. 

[0058] Further, because there are a plurality of con- 
trollers 1 02, the controller 1 02 can be installed at a po- 
sition nearthe site of the radiographing, and the radiol- 
ogist can conduct the input of the patient information or 

45 radiographing information, or the confirmation of the im- 
age or selection of the image processing condition at 
the position near the site of the radiographing, thereby, 
the circumstance in which the operation efficiency is 
good, and the operation can be easily conducted, can 

50 be provided. 

[0059] Further, even when the radiation image radio- 
graphing apparatus 1 of a portion of the plurality of ra- 
diation-image reading apparatus 101 is faulty, because 
the other no-faulty radiation image radiographing appa- 

55 ratus 1 can cope with that, the reliable system can be 
structured. 

[0060] Further because the server 104 collectively 
controls the radiographing database, its information can 
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be referred later and the radiographing history can be 
controlled without fail. 

[ARBITRAL CORRESPONDING OPERATION 
BETWEEN RADIATION-IMAGE READING 5 
APPARATUS AND CONTROLLER (1)] 

FIRST EXAMPLE OPERATION: 

[0061] Since the first example operation is character- 10 
ized in that a plurality of radiation -image reading appa- 
ratus 101 and a plurality of controllers 102 are provided 
in the network system and it is possible to utilize an ar- 
bitral combination of them, it becomes possible for an 
arbitral controller 102 to designate an apparatus ID 
number of an arbitral radiation-image reading apparatus 
101 , and to request to send back the image data, read 
by the designated radiation-image reading apparatus 
1 01 , to the controller 1 02 concerned. 
[0062] In "the abovementioned first example opera- 20 
tion, it is applicable that the controller 102 designates 
an apparatus ID number of an arbitral radiation-image 
reading apparatus 101, either before the reading oper- 
ation (Fig. 2, (1)) or after the reading operation (Fig. 2, 
(4)). 25 
[0063] As mentioned above, the designated radiation- 
image reading apparatus 101 transmits all of the stored 
image data or the read image data to the controller 102, 
which sent the requesting command. 
[0064] The merit of the first example operation is lies 30 
on the point that, even when anyone of the plurality of 
radiation-image reading apparatus and the plurality of 
controllers falls into a malfunction status, the operation 
of the network system can be maintained by utilizing the 
other radiation-image reading apparatus and controllers 35 
being in normal conditions. Further, as a secondary ef- 
fect, it is possible to prevent a specific radiographing 
room from jamming with patients. Still further, the control 
mode of both of the controller 1 02 side and the radiation- 
image reading apparatus 101 side is simple, and the de- 40 
velopment cost of the control software is low, and fur- 
ther, it is easily operated stably. 
[0065] Still further, since the image data can be trans- 
mitted to a desired controller, it is possible for the oper- 
ator to easily search out a desired image radiographed 45 
by him, and further, such an image confirming appara- 
tus, etc. would not be necessary. 
[0066] Still further, instead of transmitting all of the im- 
age data currently read to controllers 102a, 102b, — . it 
is also applicable that a plurality of radiation-image read- so 
ing apparatus 101a, 101b,— .temporarily store all of the 
image data read and the sheet ID numbers of the stim- 
ulable phosphor substance sheets, while correlating 
each of the image data with its sheet ID number, and 
transmit all of the sheet ID numbers read from the stim- 55 
ulable phosphor substance sheets to all of the control- 
lers 102a, 102b, 102c, — . In this case, the controllers 
102a, 102b, 102c, — request radiation-image reading 



apparatus 101, serving as sender apparatus, so as to 
transmit the image data corresponding to the sheet ID 
number, which coincides with the specific sheet ID 
number registered in advance by the controller 1 02 con- 
cerned. The radiation-image reading apparatus 101, 
serving as sender apparatus, transmits the image data 
temporarily stored and correlated with the sheet ID 
number requested by the controller 102 concerned, to 
the controller 102, which has requested the transmis- 
sion of the image data. 

SECOND EXAMPLE OPERATION: 

[0067] Since the second example operation is char- 
acterized in that a plurality of radiation-image reading 
apparatus 1 01 and a plurality of controllers 1 02 are pro- 
vided in the network system and it is possible to utilize 
an arbitral combination of them, It becomes possible for 
anyone of the radiation-image reading apparatus 101 , 
which is currently in use of the reading operation, to des- 
ignate anyone of the controllers 1 02 to be sent back the 
image data. 

[0068] In the abovementioned second example oper- 
ation, it is applicable that the radiation -image reading 
apparatus 1 01 can designate the controller 1 02 at every 
time of its reading operation, or the setting of the desig- 
nation is effective after the designation is once set. 
[0069] Further, in the abovementioned second exam- 
ple operation, the radiation-image reading apparatus 
101 can designate either anyone of the controllers 102, 
arbitral number of the controllers 102 or all of the con- 
trollers 102 coupled in the network, as the controller(s) 
to be sent back the image data 
[0070] Still further, in the abovementioned second ex- 
ample operation, the radiation-image reading apparatus 
101 can designate either a host-computer (not shown 
in the drawings) orthe image output apparatus 91 other 
than the controllers 102, as another destination to be 
sent back the image data. 

[0071] The radiation-image reading apparatus 1 01 , in 
which the destination of the image data is designated in 
advance in the abovementioned manner, transmits all 
of the image data stored in it and the image data cur- 
rently read to the controller(s) 102 designated. 
[0072] The merit of the first example operation is lies 
on the point that, even when anyone of the plurality of 
radiation-image reading apparatus and the plurality of 
controllers falls into a malfunction status, the operation 
of the network system can be maintained by utilizing the 
other radiation-image reading apparatus and controllers 
being in normal conditions. Further, as a secondary ef- 
fect, it is possible to prevent a specific radiographing 
room from jamming. Still further, the control mode of 
both of the controller 102 side and the radiation-image 
reading apparatus 101 side is simple, and the develop- 
ment cost of the control software is low, and further, it is 
easily operated stably. 

[0073] Still further, since the image data can be trans- 



20 



39 



EP 1 251 683 A1 



40 



mitted to a desired controller, it is possible for the radi- 
ographic engineer to easily search out a desired image 
radiographed by himself, and further, such an image 
confirming apparatus, etc. would not be necessary. 

[ARBITRAL CORRESPONDING OPERATION 
BETWEEN RADIATION-IMAGE READING 
APPARATUS AND CONTROLLER (2)] 

[0074] With respect to the second example of the ar- 
bitral corresponding operation between the radiation- 
image reading apparatus and the controller, the opera- 
tions employing the first - sixth solutions will be detailed 
in the following. Although, referring to concrete exam- 
ples, a case when the transmission from the radiation- 
image reading apparatus to the controller is impossible 
and an emergency case will be detailed in the following, 
it is also possible to obtain good results in respect to the 
arbitral corresponding operation by employing the first 
- sixth solutions even when the operation is in a normal 
condition, without limiting to the above cases. 

[ARBITRAL CORRESPONDING OPERATION: WHEN 
TRANSMISSION FROM RADIATION-IMAGE 
READING APPARATUS TO CONTROLLER IS 
IMPOSSIBLE] 

[0075] Next, in the first embodiment, when the radia- 
tion image read from the stimulable phosphor substance 
sheet 8 of the cassette 6 by the radiation-image reading 
apparatus 1 01 , is tried to be transmitted to the specified 
controller 1 02, the case where it can not be transmitted 
to the controller 102 : will be described. 
[0076] Such the case occurs due to, for example, the 
connection failure of the terminal of the network, runa- 
way of the CPU due to the bug in the program or the 
heat generation, or malfunction or failure of the compo- 
nent such as the hard disk drive. Further, when it is tried 
to be transmitted to the specified controller 1 02, whether 
it cannot be transmitted to the controller 102, can be de- 
tected by detecting that communications cannot be es- 
tablished. Further, when an alarm device which emits 
alarm by the control from the radiation-image reading 
apparatus 101 or server 104, or displays the alarm is 
provided, or when a means for detecting the communi- 
cation fault is provided In the controller 1 02 and the com- 
munication fault is displayed, it is noticed to the radiol- 
ogist that the using controller 1 02 has the communica- 
tion fault. 

[0077] As the resolving means when the commu nica- 
tion fault is detected, the 6 solutions, described in the 
following items 1) - 6), are considered. These may be 
appropriately selected according to the convenience of 
the hospital side. 

1) FIRST SOLUTION: 

[0078] The first solution is to specify the controller 1 02 



of the transmission destination of the image data from 
the other controller 1 02. This method includes further 3 
solutions described in the following items 1 -a) - 1-c). 

5 1 -a) This solution is a method in which the user se- 
lects the other controller 1 02, and directly sends the 
controller ID number of the return address to the ra- 
diation-image reading apparatus 101 holding the 
image data desired to receive, and requires the re- 

10 turn of the image data. 

The radiation-image reading apparatus 101, 
which receives the request, transmits all of the im- 
age data stored in the radiation-image reading ap- 
paratus 101 to the controller 102 having the speci- 

75 tied controller ID number. 

The merit of this solution is that the control 
mode of both of the controller 102 side and the ra- 
diation-image reading apparatus 101 side is sim- 
plest, and the development cost of the control soft- 

20 ware is low, and the system can be easily operated 
stably. 

1-b) This solution is the method in which the user 
selects the other controller 102, and registers the 
operator ID number by the selected controller 102, 
25 and sends the operator ID number and the control- 
ler ID number of the return address to all of the ra- 
diation-image reading apparatus 101, and requires 
the return of the image data having the transmitted 
operator ID number. 
30 When the radiation-image reading apparatus 

101, which receives this request, holds the image 
data having the required operator ID number, the 
image data having the required operator ID number 
is transmitted to the controller 1 02 having the spec- 
35 jfjed controller ID number. 

1-c) This solution is the method in which the user 
selects the other controller 102, and registers the 
operator ID number by this selected controller 102, 
sends the operator ID number and the controller ID 
40 number of the return address to the server 104, and 
requires the return of the image data having the 
transmitted operator ID number. 

When the system is set in such a manner that 
the radiation-image reading apparatus 101 whose 
45 communication is not established, always searches 
the server 104, at the time point when the server 
1 04 receives the request, the radiation-image read- 
ing apparatus 101 can take in this request. The ra- 
diation-image reading apparatus 101 which takes 
so jn this request transmits the image data having the 
required operator ID number to the controller 102 
having the specified controller ID number. 

The merit of the solutions described in item 
1-a) and item 1-b) is: by using the operator ID 
55 number, the other controller 1 02 can receive the im- 
age data which is desired to be received by the user, 
selectively and simply. Because the image data is 
received by using the operator ID number as a key 
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word, the possibility that the image data to be re- 
ceived by the other controller, is received by mis- 
take, can be avoided. 

2) SECOND SOLUTION: 

[0079] The second solution is the method in which the 
radiation-image reading apparatus 101 compulsively 
transmits the image data together with the additional in- 
formation showing the secondary distribution data to all 
the other controllers 102, which are not faulty. 
[0080] The controller 102 which received the image 
data and additional information temporarily saves the 
received image data and additional information, and 
when they become unnecessary, the controller 102 de- 
letes them. For example, when the user selects the oth- 
er controller 1 02, the determination declaration that the 
temporarily saved image data and the additional infor- 
mation are its own data and information, is conducted. 
When this determination declaration is transmitted to 
the other controllers 102, the other controllers 102 can 
delete the temporarily saved image data and additional 
information. 

[0081] For example, the operator ID number may also 
be usedforthe declaration method of this determination 
declaration. In this case, the operator ID number in 
which the sheet ID number is registered is included in 
the additional information sent by the radiation-image 
reading apparatus 1 01 . Then, when the user selects the 
other controller 102, the operator ID number is regis- 
tered by the selected controller 102. The controller 1 02 
compares the newly registered operator I D number with 
the operator ID number in the temporarily saved addi- 
tional information, and when these coincide with each 
other, the controller 102 considers that the determina- 
tion declaration is conducted. 

[0082] The merit of this solution is that, when the user 
selects the other controller 1 02, because the image data 
is already received, (because the provability that the im- 
age data is received, is high), the image confirmation 
can be instantaneously conducted by using the arbitrary 
controller 102. 

3) THIRD SOLUTION: 

[0083] The third solution is that the image save func- 
tion is provided in the server 104, and the radiation-im- 
age reading apparatus 1 01 transmits the image data to 
the server 1 04 as a substitute of the transmission of the 
image data to the specified controller 1 02, and the serv- 
er 1 04 temporarily saves the transmitted image data. 
[0084] When the user selects the other controller 1 02 
and the transmission of the temporarily saved image da- 
ta is required from the selected controller 102 to the 
server 104, the temporarily saved image data is trans- 
mitted from the server 104 to the controller 102, which 
has required. 

[0085] For example, in the case where the transmis- 



sion of the temporarily saved image data is required 
from the controller 102 to the server 104, when the op- 
erator ID number is used, it is convenient. That is, when 
the user selects the other controller 102, the operator 

5 ID number is registered by the selected controller 1 02. 
Then, when the transmission of the temporarily saved 
image data is required to the server 104, the operator 
ID number is also sent to the server 1 04. The server 1 04 
finds out the image data having the same ID number as 

10 the sent operator ID number from the temporarily saved 
image data, and returns it to the controller 102. 
[0086] The merit of this solution is that, because the 
transmission destination of the image data from the ra- 
diation-image reading apparatus 1 01 is always fixed to 

*5 the server, the development of the control software on 
the radiation-image reading apparatus 101 side is sim- 
ple, and the development cost is low, and by simple con- 
trol, the system is stably moved. Further, because the 
image data is searched by making the operator ID 

20 number the key word, the possibility that the image data 
which is tried to be received by the other controller is 
received by mistake, can be avoided. 

4) FOURTH SOLUTION: 

25 

[0087] The fourth solution is the method in which, 
when the transmission to the controller 1 02 to which the 
image data is to be originally transmitted, can not be 
conducted, the order of the controller 102 to be trans- 

30 mitted is previously determined, and according to the 
order, -the transmission of the image data is conducted 
to the next ordered controller 1 02. In this case, when the 
controller 102 has the communication fault, it is prefer- 
able that the user previously knows the controller 1 02 

35 to be transmitted. 

[0088] The merit of this solution is that, even when the 
user conducts nothing, the image data is automatically 
transmitted to the predetermined another controller 1 02 . 

40 5) FIFTH SOLUTION: 

[0089] The fifth solution is the method in which a func- 
tion for specifying the controller 102 to transmit the im- 
age data is provided in the radiation-image reading ap- 
45 paratus 1 01 , and the user uses this function and spec- 
ifies the controller 102 to return the image data. When 
the user specifies the controller 102 which can be com- 
municated, the image data is transmitted to the control- 
ler 102. Further, when the system is structured in such 
so a manner that a plurality of controllers 102 or servers 
104 can be simultaneously specified, it is further con- 
venient. 

[0090] The merit of this solution is that the control 
mode of both of the controller 1 02 side and the radiation- 
55 image reading apparatus 1 01 side is simple, and the de- 
velopment cost of the control software is low, and fur- 
ther, it is easily moved stably. Further, because the plu- 
rality of controllers 1 02 and servers 1 04 can be specified 



45 



50 



22 



43 



EP 1 251 683 A1 



44 



as the transmission destination , the system with the high 
safety can be structured. 

6) SIXTH SOLUTION: 

[0091] The sixth solution is the method in which the 
writing apparatus of the portable memory medium is al- 
so provided in all of radiation-image reading apparatus 
101, and further, in ail of controllers 102, the reading 
apparatus of this portable memory medium is provided, 
and the image data which can not be returned is stored 
in the portable memory medium, and the portable mem- 
ory medium is set in the other controller 102 and the 
image data is transferred into the controller 102. 
[0092] As such the portable memory means, photo- 
magnetic disk, magnetic disk, optical disk, memory 
card, and portable hard disk drive are listed, but. it is not 
limited to them. 

[0093] The merit of this solution is thai, even when 
whole of the network 3 has the communication fault, the 
system can cope with it. 

[0094] As described in the above items 1) - 6), in the 
present embodiment, even when the image data read 
out by the radiation-image reading apparatus 101 can 
not be transmitted to the specified controller 102, be- 
cause the image data can be transmitted to another con- 
troller 102, even when the controller of a portion in a 
plurality of controllers 102 has the fault during its use, 
another controller 1 02 can cope with it, and the system 
which is easily used and reliable can be provided. 
[0095] As mentioned above, it is possible to constitute 
the network so that the priority order or the degree of 
priority, for transmitting the image data from a specific 
radiation-image reading apparatus 101 to a plurality of 
controllers 102, is determined and attached to each of 
the controllers 102 in advance, and, when transmitting 
the image data, the specific radiation-image reading ap- 
paratus 101 tries to transmit the image data to one of 
the controllers 101 having the high priority order or the 
high degree of priority at f irst, and, if the transmission of 
the image data is failed, the specific radiation-image 
reading apparatus 101 tries to transmit the image data 
to the next one of controllers 1 01 in order of high to low 
priorities. Accordingly, in the abovementioned network, 
even tf a part of the plurality of controllers 1 02 eventually 
malfunctions in the mid-course of the network operation, 
other controllers 102 can cope with the trouble. Thus, it 
becomes possible to provide an easyoperational and re- 
liable network system. 

[0096] Further, except for the fourth solution, there is 
a merit that the radiologist can select the controller 1 02 
correspondingto the using condition of a plurality of con- 
trollers 102 when the communication fault is generated. 
[0097] Further, when the specified controller 102 
commonly has the function of the server 1 04, even when 
the server 104 is faulty, because all the record of the 
radiographing database is saved in the controller 102, 
there is no trouble for the radiographing operation. It is 



further preferable when all of the controller 102 com- 
monly have the function of the server 104. 

[OPERATION FOR AN ARBITRAL 
5 CORRESPONDENCE: READING OPERATION IN 
CASE OF EMERGENCY) 

[0098] Next, in the case of emergency, the case in 
which, leaving the registration relating to the patient or 
10 radiographing till later on, it is desired that the reading 
out of the radiation image is conducted first, will be de- 
scribed, referring to the abovementioned solution de- 
scribed in items 1) - 6), according to the procedures of 
items (1)(3) described in the following. 

(1 ) The radiologist positions a portion which is de- 
sired to be radioactive photographed, of the subject 
M between the radioactive source 9 and the cas- 

. sette 6, and operates the radiation generation con- 
trol apparatus 10 of the radioactive source 9 and 
irradiates the radiation. Then, a" portion of the radi- 
ation energy which is irradiated from the radioactive 
source 9 and penetrated the subject M is stored 
once in the stimuiable phosphor substance sheet 8 
housed in the cassette 6. 

(2) When the radiographing of the patient is com- 
pleted, the assistant sets the cassette 6 to which 
the radiographing is completed, in the radiation-im- 
age reading apparatus 1 01 . When the cassette 6 is 
set to the radiation-image reading apparatus 101 , 
the apparatus 1 reads the sheet ID number from the 
barcode 62 of the cassette 6, and the radiographing 
database of the server 1 04 is searched by this sheet 
ID number. The server 104 searches the radio- 
graphing database by the sent sheet ID number, but 
the newest record can not be obtained in the coin- 
cided records. Accordingly, it returns the answer 
that there is no coincided record, to the radiation- 
image reading apparatus 101 . The radiation-image 
reading apparatus 1 01 reads out the image data un- 
der the default reading condition, and the read out 
image data is temporarily stored in the radiation-im- 
age reading apparatus 101 . Next, it is desired that 
the controller 1 02 to transmit the image is specified, 
but it is unknown to which controller 1 02 the image 
may be transmitted. In this case, It can be solved 
by the similar solutions as the case of the above- 
described communication fault. These solutions 
may be appropriately selected corresponding to the 
convenience of the hospital. 

1) FIRST SOLUTION: 

[0099] The first solution is the method in which the 
controller 102 of the transmission destination is speci- 
fied from the controller 102 side. That is, from the con- 
troller 102, the controller ID number of the return ad- 
dress is directly sent to the radiation-image reading ap- 
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paratus 101 holding the image data, which is desired to 
be received, and the return of the imagedata is required. 
[0100] The radiation-image reading apparatus 1 01 re- 
ceived this request transmits ail the holding image data 
together with the additional information such as the read 5 
sheet ID number, and reading condition, to the controller 
1 02 having the specified controller ID number 
[0101] The merit of this solution is that the control 
mode of both of the controller 102 side and the radiation- 
image reading apparatus 101 side is simplest, and the 10 
development cost of the control software is low, and fur- 
ther, the system can be easily moved stably. 

2) SECOND SOLUTION: 

15 

[01 02] The second solution is the method in which the 
radiation-image reading apparatus 101 compulsively 
transmits the image data together with the additional in- 
formation such as Lhe information showing the after reg- 
istration data, or the read out sheet ID number, and read 20 
out condition, to all the controller 1 02. The controller 1 02 
which receives the image data and the additional infor- 
mation temporarily saves the received image data and 
the additional information, and when they become un- 
necessary, they are deleted. For example, when the us- 25 
er selects another controller 1 02, the determination dec- 
laration to determine that the temporarily saved image 
data and the additional information are its own data and 
information, is conducted. When this determination dec- 
laration is transmitted to the other controllers 102, the 30 
other controllers 102 can delete the temporarily saved 
image data and the additional information. 
[01 03] The merit of this solution is that, when the user 
selects the other controller 1 02, because the image data 
is already received (because the provability that it is re- 35 
ceived is high), the image confirmation can be immedi- 
ately made by the arbitrary controller 102. 

3) THIRD SOLUTION: 

40 

[0104] The third solution is the method in which the 
image save function is provided to the server 104, and 
the radiation-image reading apparatus 101 transmits 
the image data together with the additional information 
such as the information showing the after registration 45 
data, read out sheet ID number, and reading out condi- 
tion, and the server 1 04 temporarily saves the transmit- 
ted image data and the additional information. 
[01 05] When the user requires the transmission of the 
temporarily saved after registration image data from the 50 
controller 102 to the server 1 04, the temporarily saved 
image data and its additional information is transmitted 
from the server 104 to the controller 102. 
[0106] The merit of this solution is that, because the 
transmission destination of the image data from the ra- 55 
diation-image reading apparatus 101 is always fixed to 
the server, the development of the control software on 
the radiation-image reading apparatus 101 side is sim- 



ple, the development cost is low, and the system can be 
stably moved by the simple control. 

4) FOURTH SOLUTION: 

[0107] The fourth solution is the method in which the 
order of the controller 102 which transmits in the case 
of the after registration data is previously determined, 
and according to the order, the image data is transmitted 
to the controller 1 02 together with the additional infor- 
mation such as the information showing the after regis- 
tration data, read out sheet ID number, and read out con- 
dition. In this case, it is preferable that the user previ- 
ously knows the controller 1 02 to be transmitted in the 
case of the after registration data. 
[0108] The merit of this solution is that, the imagedata 
is automatically transmitted to the predetermined anoth- 
er controller 102 without the user operating anything. - 

5) FIFTH SOLUTION: 

[0109] The fifth solution is the method in which a func- 
tion for specifying the controller 1 02 to return the image 
data is provided in the radiation-image reading appara- 
tus 101, and the user uses the function and specifies 
the controller 102 to which the image data is returned. 
When the user specifies the controller 102, the image 
data is transmitted to the controller 1 02 together with the 
additional information such as the information showing 
the after registration data, read out sheet ID number, 
and read out condition. Further, it is further convenient 
when the system is structured such that a plurality of 
controllers 102 or servers 104 can be simultaneously 
specified. 

[0110] The merit of this solution is that the control 
mode of both of the controller side and the radiation- 
image reading apparatus 1 01 side is simple, and the de- 
velopment cost of the control software is low, and fur- 
ther, the system can be easily moved stably. Further, 
because the a plurality of controllers 102 and servers 3 
can be specified as the transmission destination, the 
system with the high safety can be structured. 

6) SIXTH SOLUTION: 

[0111] The sixth solution is the method in which the 
writing apparatus of the portable memory medium is 
provided in any radiation-image reading apparatus 1 01 , 
and further, the reading apparatus of this portable mem- 
ory medium is provided in any controller 102, and the 
image data is stored in the potable memory medium to- 
gether with the additional information such as the sheet 
ID number which is read out the image data, and the 
reading condition, and the potable memory medium is 
set to the desired controller 1 02 , and the image data and 
the additional information are transferred to the control- 
ler 102. 

[01 1 2] The merit of this solution is that, even when the 
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whole the network 3 has the communication fault, the 
system can cope with it. As described above, in the case 
of emergency, even when Jeaving the registration relat- 
ing to the patient and the radiographing till later on, the 
reading out is conducted first, the transmission of the 
read out image data can be conducted to the controller 
102. 

(3) The radiologist inputs the patient information 
when the radiographing is conducted by the cas- 
sette 6, and additional information such as the ra- 
diographing information from the input section 122 
of the controller 102. When the patient information 
or the radiographing information is determined, the 
controller 102 conducts the image processing un- 
der the image processing condition determined ac- 
cording to the radiographing information on the re- 
ceived image data, and displays the image proc- 
essed image data on the display section 121 . After 
that, the radiologist can change the image process- 
ing condition at need. When the change of the im- 
age processing condition is inputted, the controller 
102 image processes the image data under the 
changed image processing condition, and displays 
on the display section 1 21 again. The controller 1 02 
temporarily stores the inputted patient information 
or accompanied information such as the radio- 
graphing information, or operator ID number togeth- 
er with the reading condition. 

[0113] When there is an error in the information dis- 
played on the image dispiay section 121 , the radiologist 
can correct it by inputting the re- input instruction from 
the input section 122. Then, when these inputs relating 
to all the received image data are completed, the input 
instructing the input completion is conducted. 
[01 1 4] When a series of processing or input operation 
is completed and the image data or accompanied infor- 
mation is determined, the temporarily stored sheet ID 
number, operator ID number, reading condition, or ac- 
companied information is transmitted together with the 
ID number of the controller 1 02 (hereinafter, called con- 
troller ID number) to the server 104, 
[01 1 5] The server 1 04 adds the radiographing image 
proper ID number for each radiographing image to the 
received sheet ID number, operator ID number, reading 
condition, or accompanied information, and registers 
this record in its radiographing database. 

[SECOND EMBODIMENT] 

[01 1 6] The second embodiment is a modified embod- 
iment of the first embodiment, and is an embodiment in 
which the function of the server 1 04 of the first embod- 
iment is not used (even when there is no server, the sys- 
tem can be operated). The points at which the second 
embodiment is different from the first embodiment will 
be detailed in the following. In addition, the same de- 



scriptions as those for the first embodiment will be omit- 
ted in the following. 

[0117] According to the second embodiment, the 
sheet ID number or reading condition (reading sensitiv- 
s ity or reading resolving power) is registered by the con- 
troller 102, and these are determined, then, these infor- 
mation including at least sheet ID number are transmit- 
ted together with the controller ID number (normally, 
controller ID number of the controller 102 in which the 
10 sheet ID number or reading condition is registered) of 
the controller 102 of the return address, to ail or prede- 
termined specified radiation-image reading apparatus 
101 . In other words, before the cassette 6 in which the 
sheet ID number is registered is set to any of the radia- 
15 tion-image reading apparatus 101 , the transmission of 
the image data is previously required to a plurality of 
radiation-image reading apparatus 101 . 
[0118] In the present embodiment, the image data 
transmission request notice in which the information 
such as the sheet ID number, reading condition, and 
controller ID number of the return address is written is 
formed, and this image data transmission request notice 
is transmitted to all of the radiation-image reading ap- 
paratus 1 01 . 

[0119] The radiation-image reading apparatus 101 re-, 
ceived the image data transmission request notice tem- 
porarily stores the received image data transmission re- 
quest notice. At an arbitrary timing, the cassette 6 is set 
to the radiation-image reading apparatus 101, and when 
the sheet ID number is read from the barcode 62 of the 
cassette 6, the apparatus 1 searches whether the same 
sheet ID number as the sheet ID number read from the 
barcode 62 by the radiation -image reading apparatus 
101 exists in all of the image data transmission request 
notice temporarily stored in the radiation-image reading 
apparatus 101 . When the coincided sheet ID number is 
detected, the controller ID number of the return address 
is obtained from the image data transmission request 
notice, and it is noticed to the controller 1 02 having this 
controller ID number that the cassette 6 having the de- 
sired sheet ID number is detected. 
[0120] In the present embodiment, the ID detection 
notice in which the detected sheet ID number and its 
own apparatus ID numberare written is formed, and this 
ID detection notice is transmitted to the controller 102 
of the return address. 

[0121] Further, the radiation-image reading appara- 
tus 101 reads the image data from the stimulaitve fluo- 
rescent substance sheet 8 included in the cassette, ac- 
cording to the reading condition specified in the corre- 
sponding image data transmission request notice, and 
transmits the read out image data to the controller 1 02 
of the return address. 

[0122] When the coincided sheet ID number cannot 
be discovered, the same countermeasure as in the 
above described [in the case of the emergency, the case 
where, leaving the registration relating to the patient or 
radiographing till later on, the reading is conducted first] 
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may be taken. 
[0123] When the controller 102 receives the IDdetec- 
tion notice, it is temporarily stored in the controller 102. 
and checks the sheet ID number written in the received 
ID detection notice, and confirms that, to which image 
data transmission request notice, the corresponding 
sheet ID number is detected. 

[0124] Next, the request to cancel the image data 
transmission request notice corresponding to the de- 
tected sheet ID number is transmitted to the radiation- 
image reading apparatus 101 from which at least the ID 
detection notice is transmitted. In the present embodi- 
ment, the cancellation request notice in which the de- 
tected sheet ID number is written, is transmitted to all of 
the radiation-image reading apparatus 101 from which 
the ID detection notice is not transmitted. 
[0125] The radiation-image reading apparatus 1 01 re- 
ceived the cancellation request notice searches the im- 
age data transmission request notice having the same 
sheet ID number as the sheet ID number described in 
the cancellation request notice in all of temporarily 
stored image data transmission request notice, and can- 
cels (erase) this. 

[0126] The timing at which the controller 102 trans- 
mits the cancellation request notice to the radiation-im- 
age reading apparatus 101, may be before the image 
data is received, or after it. In this connection, the system 
is structured in such a manner that, when the sheet ID 
number corresponding to the image data transmission 
request notice is detected in the radiation-image reading 
apparatus 101, the ID detection notice is transmitted 
from the radiation-image reading apparatus 101 to the 
controller 102, and when the controller 102 receives 
this, and transmits the cancellation request notice to the 
radiation-image reading apparatus 101 from which at 
least the ID detection notice is not transmitted, the im- 
age data transmission request notice which becomes 
unnecessary, is cancelled, but, by using the other 
means, the image data transmission request notice 
which becomes unnecessary, may be cancelled. For ex- 
ample, the request to cancel the image data transmis- 
sion request notice having the detected sheet ID 
number may be noticed from the radiation-image read- 
ing apparatus 1 01 which detected the sheet ID number 
to the other radiation-image reading apparatus 101. 

[THIRD EMBODIMENT] 

[0127] As shown in Fig. 4, the third embodiment is a 
modified embodiment of the second embodiment. The 
points at which the third embodiment is different from 
the second embodiment will be detailed in the following. 
In addition, the same descriptions as those for the sec- 
ond embodiment will be omitted in the following. 
[0128] According to the third embodiment, when the 
sheet ID number or reading condition (reading sensitiv- 
ity, or reading resolving power) is registered by the con- 
troller 102, these information are temporarily stored in 
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the controller 102. However, different from the second 
embodiment, the controller 102 does not transmit the 
image data transmission request notice in which the in- 
formation such as sheet ID number, reading condition, 
5 and controller ID of the return address, is written, to the 
radiation-image reading apparatus 101 at this point. 
[01 29] When the cassette 6 is set to the radiation-im- 
age reading apparatus 101 and the sheet ID number is 
read from the barcode 62 of the cassette 6, at least read 
10 sheet ID number and its own apparatus ID are noticed 
to all of the controllers 102. In the present embodiment, 
the ID detection notice in which the read sheet ID and 
its own apparatus ID number are written is formed, and 
this ID detection notice is transmitted to all of the con- 
15 trollers102. 

[0130] Further, when the controller 102 receives the 
ID detection notice, this Is temporarily stored in the con- 
troller 1 02, and the controller 1 02 searches whether the 
same sheet ID number as the sheet ID number written 
20 in the ID detection notice exists in the information tem- 
porarily stored in the controller 102. When the corre- 
sponding sheet ID number is detected, the transmission 
of the image data is required to the radiation-image 
reading apparatus 101 from which the ID detection no- 
25 tice is transmitted. 

[0131] In the present embodiment, the controller 102 
forms the image data transmission request notice in 
which the information such as the sheet ID number, 
reading condition, and controller ID of the return address 
30 is written, and transmits it to the radiation-image reading 
apparatus 101 from which the ID detection notice is 
transmitted. 

[0132] When the corresponding sheet ID number can 
not be discovered in the information temporarily stored 
35 in the controller 102, the same countermeasure as in 
the above described [in the case of the emergency, the 
case where, leaving the registration relating to the pa- 
tient or radiographing till later on, the reading is conduct- 
ed first] may be taken. 
40 [0133] Next, the request to cancel the image data 
transmission request notice corresponding to the de- 
tected sheet ID number is transmitted to the radiation- 
image reading apparatus 101 from which at least the ID 
detection notice is transmitted. In the present embodi- 
es ment, the cancellation request notice in which the de- 
tected sheet ID number is written, is transmitted to all of 
the radiation-image reading apparatus 101 from which 
the ID detection notice is not transmitted. 
[0134] The radiation -image reading apparatus 1 01 re- 
50 ceived the cancellation request notice searches the im- 
age data transmission request notice having the same 
sheet ID number as the sheet ID number described in 
the cancellation request notice in all of temporarily 
stored image data transmission request notice, andcan- 
55 eels (erase) this. 

[0135] When the radiation-image reading apparatus 
101 receives the image data transmission request no- 
tice, the image data is read from the stimulable phos- 
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phor substance sheet 8 included In the cassette 6 ac- 
cording to the reading condition specified in this packet, 
and the read out image data is transmitted to the con- 
troller 102 specified by the controller ID number of the 
return address in the image data transmission request 
notice. 

[0136] The timing at which the controller 102 trans- 
mits the cancellation request notice to the radiation-im- 
age reading apparatus 101, may be before the image 
data is received or after it. 

[0137] As described above in the second embodi- 
ments and the third embodiment, in the mode in which 
the function of the server 1 04 is not used, the radiation- 
image radiographing system by which the same effect 
as in thefirst embodiment can be obtained, can be struc- 
tured. 

[0138] Further, also in the second embodiments and 
the third embodiment, when the radiation image which 
is read from the stimulable phosphor substance sheet 
8 of the cassette 6 by the radiation-image reading ap- 
paratus 101 is tried to be transmitted to the specified 
controller 102, there is a case where the transmission 
to the controller 1 02 can not be conducted. In this case, 
in the solutions as described in the first embodiment, by 
the solution in which the server 104 is not used, this 
problem can be avoided. 

[0139] Further, also in the second embodiments and 
the third embodiment, there is a case where, in the case 
of emergency, leaving the registration relating to the pa- 
tient or radiographing till later on, it is desired that the 
reading of the radiation image is conducted first. In this 
case also, in the solutions as described in the items 1) 
- 6) of the first embodiment, by the solution in which the 
server 104 or the operator ID number is not used, this 
problem can be avoided. 

[0140] Further, in the third embodiment, even a cas- 
sette 6 whose sheet ID number is registered by any con- 
troller 102, because it can be dispersedly set to arbitrary 
radiation-image reading apparatus 101, and the func- 
tion to realize that the image data read out by the arbi- 
trary radiation-image reading apparatus 1 01 is automat- 
ically returned to the controller 102 in which the sheet 
ID number of the stimulable phosphor substance sheet 
8 corresponding to the image data is registered, is pro- 
vided in respective controller 102 and the radiation-im- 
age reading apparatus 101, thereby, this function can 
be realized not though the specified server 104, accord- 
ingly, when the function of the server 104 is broken 
down, there is no possibility that the whole system does 
not function. Further, even when any controller 102 or 
radiation-image reading apparatus 101 has the fault, the 
automatic return function of the image data is not lost. 

[FOURTH EMBODIMENT] 

[0141] The fourth embodiment, which is the further 
modified embodiment with respect to the first, second 
and third embodiments mentioned above, will be de- 



tailed in the following. 

[0142] Generally, in the radiation-image reading ap- 
paratus, besides the radiation-image reading apparatus 
101 using the cassette 6 as shown in Fig. 3, (hereinafter, 

5 this type radiation-image reading apparatus is appropri- 
ately called the cassette type radiation-image reading 
•apparatus), there are exclusive type radiation-image 
reading apparatus as shown in Fig. 5 and Fig. 6. The 
exclusive type radiation-image reading apparatus is the 

10 radiation-image reading apparatus in which the user can 
not simply carry the detection means because the de- 
tection means (detector section) detecting the X ray is 
fixed inside the radiographing apparatus or housed 
there. As the detection means, besides the stimulable 

is phosphor substance sheet 8, the solid plane detector 
can also be used. 

[0143] Fig. 5 shows a block diagram of the standing 
type radiographing system, which comprises a radia- 
tion-image reading apparatus 101 A and an elevating 

20 stand 190 for rising up and falling down the radiation- 
image reading apparatus 101 A. 
[0144] Fig. 6 shows a block diagram of the laying type 
radiographing system, which comprises a radiation-im- 
age reading apparatus 101B, a plate-like member 191 

25 and a bed 192. 

[0145] The radiation -image reading apparatus 101 A 
and the radiation-image reading apparatus 1 01 B are re- 
spectively structured by a reading section 110, signal 
processing section 120, primary storing section 130, 

30 and communication section 140, and both of the func- 
tion and movement are the same as the radiation-image 
reading apparatus 101 described in Fig. 3. Further, the 
inside of the reading section 1 1 0 is structured by the ex- 
citation light generating section, photoelectric reading 

35 section, and A/D converter (any one of them is not 
shown), and both of the function and movement are the 
same as the radiation-image reading apparatus 1 01 de- 
scribed in Fig. 3. 

[0146] The different points of the radiation-image 
40 reading apparatus 101 A and the radiation-image read- 
ing apparatus 101B from the radiation-image reading 
apparatus 101 are described in the following items (a) - 
(c). 

45 (a) The reading out of the stimulable phosphor sub- 
stance sheet 8 is started synchronized with the gen- 
eration of the radiation from the radiation tube 9. 
(b) For having this synchronization, the controller 
102a, 2b conducts the communication relating to 

so the synchronous signal of the radiation irradiation 
with the radiation generation control apparatus 10. 
(b) The registration of the sheet ID number of the 
stimulable phosphor substance sheet 8 is not nec- 
essary. 

55 

[01 47] Next, the movement in the case where the ra- 
diation-image reading apparatus 101 A and the radia- 
tion-image reading apparatus 1 0 1 B are used will be de- 
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scribed. 

[0148] After the radiologist registers the patient by the 
controller 102 (1 02a in Fig. 7). he sets the subject M at 
a predetermine position of the radiation-image reading 
apparatus 101 A or the radiation-image reading appara- 
tus 1 01 B, and operates the radiation generation control 
apparatus 10 of the radiation tube 9 and irradiates the 
radiation. Then, a portion of the X ray energy, which is 
irradiated from the X ray tube 9 and penetrated the sub- 
ject M, is stored once in the stimulable phosphor sub- 
stance sheet 8 housed in the cassette 6. 
[0149] Being synchronized with this radiation irradia- 
tion, the reading section 110 reads the image informa- 
tion from the stimulable phosphor substance sheet 8, 
and through the signal processing section 120, primary 
storing section 130, and communication section 140, 
the image data is transmitted to the controller 102a or 
102b. 

[0150] Till now, these exclusive type radiation-image 
reading apparatus and the cassette type radiation-im- 
age reading apparatus are controlled by individual con- 
trollers. However, when the exclusive type radiation-im- 
age reading apparatus and the cassette type radiation- 
image reading apparatus are arranged in the same ra- 
diographing room, because it is necessary that they are 
controlled by respectively different controllers, the dis- 
advantage that the number of installations of the con- 
troller, installation area, installation cost are increased, 
is indicated. Further, when the same patient is photo- 
graphed by the exclusive type radiation-image reading 
apparatus and the cassette type radiation-image read- 
ing apparatus, because it is necessary that the registra- 
tion of the patient information and radiographing infor- 
mation, and the image confirmation are conducted by 
different controller, thereby, the operation efficiency is 
very lowered, and the operation mistake is increased. 
[0151] In the embodiment of the present invention, in 
order to solve these problems, the exclusive type radi- 
ation-image reading apparatus 101 A and 1 01 B can be 
controlled by the cassette type controller 102. 
[01 52] Fig. 7 shows an example of the fourth embod- 
iment, being the modified embodiment of the first, sec- 
ond and third embodiments mentioned above. The ex- 
clusive type radiation-image reading apparatus 101a 
and 1 b are connected to the controller 1 02 shown by an 
arrow A, respectively through private lines 3a and 3b. 
The other controller 1 02b — can also connect the ex- 
clusive type radiation-image reading apparatus 101 A 
and 101B in the same manner. In the present embodi- 
ment, the case is assumed that exclusive type radiation- 
image reading apparatus 101 A and 101B, and the cas- 
sette type radiation -image reading apparatus 101a — 
shown by an arrow B, are installed in the same radio- 
graphing room, and the radiologist normally uses these 
radiation-image reading apparatus by the controller 
102a shown by the arrow A. In this case, because the 
exclusive type radiation-image reading apparatus 1 01 A 
and 101B are connected to the controller 102a shown 
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by the arrow A through the private lines 3a and 3b, the 
image data transmitted from the exclusive type radia- 
tion-image reading apparatus 101 A and 101B can be 
received only by the controller 1 02a shown by the arrow 
5 A. However, the controller 102a shown by the arrow A 
can receive the image data from not only the cassette 
type radiation-image reading apparatus 101a shown by 
the arrow B, but also from the other cassette type radi- 
ation-image reading apparatus 101b, 101c 
10 [0153] Thereby, when the exclusive type radiation-im- 
age reading apparatus and the cassette type radiation- 
image reading apparatus are installed in the same radi- 
ographing room, it is not necessary that respectively dif- 
ferent controllers control the apparatus, thereby the 
15 number of installations of the controllers, installation ar- 
ea, and apparatus cost can be lowered. Further, when 
the same patient is photographed by the exclusive type 
radiation-image reading apparatus and the cassette 
lype radiation-image reading apparatus, because the 
registration of the patient information, and radiograph- 
ing information or the image confirmation can be con- 
ducted by the same controller, the operation efficiency 
is increased and the operation mistake can be reduced. 



[0154] Fig. 8 shows an example of the fifth embodi- 
ment, being a modified embodiment of the fourth em- 
bodiment shown in Fig. 7. In Fig. 8, the exclusive type 

30 radiation-image reading apparatus 101 A and 101B are 
connected to arbitrary controllers 102a through network 
3. Therefore, the arbitrary controller 102a can receive 
the image data from the exclusive type radiation-image 
reading apparatus 101 A and 101 B. A case in which the 

35 apparatus surrounded by dotted line shown by an arrow 
C are installed in one radiographing room, is assumed 
in Fig. 8. 

[01 55] When the exclusive type radiation-image read- 
ing apparatus 101 A (standing-posture type) and 101B 

40 (laying-posture type) are used, the radiologist normally 
conducts the registration of the patient information and 
radiographing information, or image confirmation by the 
controller 102a shown by an arrow D, however, by any 
trouble, when the controller 1 02a can not receive the 

45 image data transmitted from the radiation-image read- 
ing apparatus 101 A and 101B, the image data can be 
received by the other controller 1 02b, 1 02c, — . Accord- 
ingly, the high reliable system can be structured. 



[0156] Fig. 9 shows an example of the sixth embodi- 
ment, being a modified embodiment of the fifth embod- 
iment shown in Fig. 8. In Fig. 9, the exclusive type radi- 
55 ation- image reading apparatus 1 01 A, 1 01 B and the cas- 
sette type radiation-image reading apparatus 101a — 
101c or controllers 102a — 102d are connected by a 
switching hub 80. 



25 [FIFTH EMBODIMENT] 
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[0157] The server 104 is connected to the switching 
hub shown by an arrow E, however, even when the serv- 
er 1 04 does not exist, it is needless to say that the sys- 
tem can be operated without any problem as in the em- 
bodiments described above. The network 3 and the Dl- 
COM network 90 are connected by a gate way 81 . The 
image data outputted by the controller 102 is outputted 
to the DICOM network 90 through the switching hub 80 
and the gate way 81 . In the sixth embodiment, because 
the exclusive type radiation -image reading apparatus 
101 A and 101 B or cassette type radiation-image read- 
ing apparatus 101, or controller 102 are dispersediy 
connected by the switching hub 80, the image data 
transmission time when the image data transmission 
between the exclusive type radiation-image reading ap- 
paratus 101 , 1a, 1b and the controller 102 is generated 
at the same time, is improved. Because a large quantity 
of image data flow on the network 3 connecting between 
switching hubs 80, il is preferable that the cable with 
large transmission capacity is used. 

[SEVENTH EMBODIMENT] 

[01 58] Fig. 1 0 shows an example of the seventh em- 
bodiment, being a modified embodiment of the sixth em- 
bodiment shown in Fig. 9. Local image filing apparatus 
82 and 83 commonly used as the DICOM gate way } file 
the image data generated in portions respectively sur- 
rounded by arrows G and H. The server 1 04 is a server 
which controls the information generated in portions sur- 
rounded by dotted lines of arrows G and H, and even 
when this server 1 04 does not exist, it is needless to say 
that the system can be operated without any problem 
as in the embodiments described above. The database 
in the local image filing apparatus 82 and 83 are con- 
trolled by the image filing apparatus 93. 

[OTHER EMBODIMENT] 

[0159] To the DICOM network 90 described in the 
forth embodiment (refer to Fig. 7), the fifth embodiment 
(refer to Fig. 8), the sixth embodiment (refer to Fig. 9) 
and the seventh embodiment (referto Fig. 9), the image 
recording apparatus 91 such as a laser imager and the 
image diagnostic apparatus 92 and the filing apparatus 
93 and so on can be connected in the same manner as 
described in the first embodiment. The image recording 
apparatus 91 provides the visualized diagnostic image 
to the doctor, by outputtingthe image data, which is out- 
putted from the controller 1 02, on the film, and the image 
diagnostic apparatus 92 provides the visualized diag- 
nostic image to the doctor by displaying the image data 
outputted from the controller 102 on a monitor. The im- 
age filing apparatus 93 stores the image data outputted 
from the controller 102. The image data stored in the 
image filing apparatus 93 can be outputted at need to 
the image output apparatus 91 or the image diagnostic 
apparatus 92. 



[0160] As described in the above, the following effects 
can be attained. 

(1 ) Since the controller requests to transmit the im- 
5 age data to the controller concerned, even if the im- 
age data is read from a radiation-image storing 
sheet set in anyone of radiation-image reading ap- 
paratus designated by the controller concerned, 
and the radiation-image reading apparatus, which 

10 is requested to transmit the image data by the con- 
troller, transmits the image data of the radiation-im- 
age read from the radiation-image storing sheet to 
the controller, even when anyone of the plurality of 
radiation- image reading apparatus and the plurality 
15 of controllers falls into a malfunction status, the op- 
eration of the network system can be maintained by 
utilizing the other radiation-image reading appara- 
tus and controllers being in normal conditions. Fur- 
ther, as a secondary effect, it is possible to prevent 
20 a specific radiographing room from jamming. Still 
further, as its merits, the control mode of each of the 
controller side and the radiation-image reading ap- 
paratus side is the simplest, and the development 
cost of the control software is low, and further, it is 
25 easily operated stably. 

(2) Since the image data of the radiation-image read 
from the radiation-image storing sheet by the radi- 
ation-image reading apparatus are transmitted to all 
of the controllers arranged in the same network, 

30 even when anyone of the plurality of radiation-im- 
age reading apparatus and the plurality of control- 
lers falls into a malfunction status, the operation of 
the network system can be maintained by utilizing 
the other radiation-image reading apparatus and 
35 controllers being in normal conditions. Further, as a 
secondary effect, it is possible to prevent a specific 
radiographing room from jamming. Still further, as 
its merits, the control mode of each of the controller 
side and the radiation-image reading apparatus 
40 side is the simplest, and the development cost of 
the control software is low, and further, it is easily 
operated stably. 

(3) Since the radiation -image reading apparatus 
transmits the discrimination information and the im- 

45 age data of the radiation-image read from the radi- 
ation-image storing sheet, and an operator-discrim- 
ination information in respect to the radiation-image 
to the server on the network, and the controller, 
which requests the image data, transmits the oper- 
50 ator-discrimination information in respect to the ra- 
diation-image and the controller-information as a 
sending end of the image data to the server, and 
the server retrieves the requested discrimination in- 
formation and the image data by using the operator- 
55 discrimination information as a retrieving-key, and 
then, transmits the discrimination information and 
the image data to the controller serving as a sending 
end, even when anyone of the plurality of radiation- 
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image reading apparatus and the plurality of con- 
trollers falls into a malfunction status, the operation 
of the network system can be maintained by utilizing 
the other radiation-image reading apparatus and 
controllers being in normal conditions. Further, as a 5 
secondary effect, it is possible to prevent a specific 
radiographing room from jamming. - 

(4) Since the radiation-image reading apparatus 
transmits the image data of the radiation-image 
read from the radiation-image storing sheet to a 10 
controller prioritized in advance as a sending end, 
even when anyone of the plurality of radiation-im- 
age reading apparatus and the plurality of control- 
lers falls into a malfunction status, the operation of 
the network system can be maintained by utilizing >5 
the other radiation-image reading apparatus and 
controllers being in normal conditions. Further, as a 
secondary effect, it is possible to prevent a specific 
radiographing room from jamming. 

(5) Since the radiation-image reading apparatus in- 20 
eludes an operating means for setting a sending 
end, and transmits the discrimination information 
and the image data of the radiation -image read from 
the radiation-image storing sheet, to the controller, 
which is set as the sending end in advance by the 25 
operating means, even when anyone of the plurality 

of radiation-image reading apparatus and the plu- 
rality of controllers falls into a malfunction status, 
the operation of the network system can be main- 
tained by utilizing the other radiation-image reading 30 
apparatus and controllers being in normal condi- 
tions. Further, as a secondary effect, it is possible 
to prevent a specific radiographing room from jam- 
ming. 

(6) Since the radiation-image reading apparatus in- 35 
eludes a recording-medium handling means for re- 
cording the discrimination information and the im- 
age data into a recording medium while the control- 
ler includes a recording-medium handling means 

for reading the discrimination information and the 40 
image data stored in the recording medium, and the 
discrimination information and the image data read 
from the radiation-image storing sheet by the radi- 
ation-image reading apparatus are transferred to 
the controller through the recording medium, even 45 
when anyone of the plurality of radiation-image 
reading apparaLus and the plurality of controllers 
falls into a malfunction status, the operation of the 
network system can be maintained by utilizing the 
other radiation-image reading apparatus and con- so 
trollers being in normal conditions. Further, as a 
secondary effect, it is possible to prevent a specific 
radiographing room from jamming. 

[0161] Disclosed embodiment can be varied by a 55 
skilled person without departing from the spirit and 
scope of the invention. 



Claims 

1 . A radiographic imaging system, comprising: 

a plurality of controllers, each of which has an 
image-display section; 

a plurality of radiation-image reading apparatus 
to read a radiation image stored in a radiation - 
image storing sheet so as to generate image 
data; and 

a network to link said plurality of controllers and 
said plurality of radiation-image reading appa- 
ratus; 

wherein said controller requests a radiation- 
image reading apparatus to transmit said image da- 
ta, read by said radiation-image reading apparatus, 
to said controller. 

2. The radiographic imaging system of claim 1 , 

wherein said radiation-image reading appara- 
tus reads a sheet-discrimination information in re- 
gard to each of said radiation-image storing sheets, 
and transmits said sheet-discrimination information 
to said plurality of controllers, and one of said con- 
trollers requests said radiation-image reading ap- 
paratus to transmit said image data to said control- 
ler, based on said sheet-discrimination information 
sent from said radiation-image reading apparatus. 

3. The radiographic imaging system of claim 1 . 

wherein said controller receives an appara- 
tus-discrimination information in regard to each of 
said plurality of radiation-image reading apparatus, 
and said controller requests said radiation-image 
reading apparatus to transmit said image data to 
said controller, based on said apparatus-discrimi- 
nation information sent from said radiation-image 
reading apparatus. 

4. The radiographic imaging system of claim 1 , 

wherein said controller reads each of sheet- 
discrimination information in regard to each of said 
radiation-image storing sheets, and each of said ra- 
diation-image reading apparatus correlates, stores 
and transmits each of said image data and said 
sheet-discrimination information read from said ra- 
diation-image storing sheet. 

5. The radiographic imaging system of claim 1 , 

wherein said radiation-image reading appara- 
tus correlates and stores said image data and a 
sheet-discrimination information read from said ra- 
diation-image storing sheet; and 

wherein said controller searches out a radia- 
tion-image reading apparatus, which stores the im- 
age data correlated to the sheet-discrimination in- 
formation as that read by said controller, from said 
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plurality of radiation-image reading apparatus, and 
then, said controller requests said radiation- image 
reading apparatus, searched out by said controller 
to transmit said image data to said controller. 

6. The radiographic imaging system of claim 1 , 

wherein each of said plurality of radiation-im- 
age reading apparatus transmits said image data to 
all of said plurality of controllers. 

7. The radiographic imaging system of claim 1 , . 

wherein sheet-discrimination information is 
given to each of said radiation-image storing 
sheets; and 

wherein said controller reads and stores said 
sheet-discrimination information from said radia- 
tion-image storing sheets; and 

wherein said radiation-image reading appara- 
tus read said sheet-discriminalion information from 
said radiation-image storing sheets; and 

wherein said radiation-image reading appara- 
tus correlates and stores said sheet-discrimination 
information read and said image data generated; 
and 

wherein said radiation-image reading appara- 
tus transmit said sheet-discrimination information 
and said image data to all of said plurality of con- 
trollers. 

8. The radiographic imaging system of claim 1 , 

wherein said plurality of controllers are prior- 
itized in advance, and said radiation-image reading 
apparatus transmits said image data to a controller 
having a highest priority among receivable control- 
lers within said plurality of controllers. 

9. The radiographic imaging system of claim 1 , 

wherein said radiation-image reading appara- 
tus requested by said controller transmits said im- 
age data to the controller, which requested said im- 
age data to transmit. 

10. The radiographic imaging system of claim 1 .further 
comprising: 

a server linked to the network; 

wherein sheet-discrimination information is 
given to each of said radiation-image storing 
sheets: and 

wherein said controller reads and stores said 
sheet-discrimination information from said radia- 
tion-image storing sheets; and 

wherein said radiation-image reading appara- 
tus read said sheet-discrimination information from 
said radiation-image storing sheets; and 

wherein said radiation-image reading appara- 
tus correlates and stores said sheet-discrimination 



information read and said image data generated; 
and 

wherein said radiation-image reading appara- 
tus transmit said sheet-discrimination inf ormation to 
5 said server; 

wherein apparatus-discrimination information is 
given to each of said radiation-image reading appa- 
ratus; and 

wherein saidserver correlates and stores said 

10 sheet-discrimination information and an apparatus- 
discrimination information in regard to said radia- 
tion-image reading apparatus which transmit said 
sheet-discrimination information; and 

wherein said controller selects the radiation- 

15 image reading apparatus, which stores the image 
data which correlated to the sheet-discrimination in- 
formation that is same to the sheet-discrimination 
information this controller read.on the basis of said 
sheet-discrimination information stored in this con- 

20 troller and sheet-discrimination information and ap- 
paratus-discrimination information stored in the 
server; and 

wherein said controller requests the selected 
radiation-image reading apparatus to transmit the 

25 image data. 

11. The radiographic imaging system of claim 1 ,- 

wherein any of the plurality of radiation-image 
reading apparatus can read the radiation-image 
30 storing sheet. 

12. The radiographic imaging system of claim 1 , further 
comprising: 

35 a radiation-image reading apparatus of stand- 

ing-posture or laying-posture type to includes a 
radiation-image storing sheet and to read radi- 
ation image stored in said radiation-image stor- 
ing sheet so as to generate image data, 

40 

wherein the network further link to said radia- 
tion-image reading apparatus of standing-posture 
or laying-posture type. 

45 13. A radiographic imaging system, comprising: 

a plurality of controllers, each of which has an 
image display section; 

a plurality of radiation-image reading apparatus 
so to read radiation image stroed in radiation-im- 

age storing sheets so as to generate image da- 
ta; 

a server to receive said image data transmitted 
from said plurality of radiation-image reading 
55 apparatus and to store them; and 

network to link said plurality of controllers, said 
plurality of radiation-image reading apparatus 
and said server; 
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wherein the controller requests said server to 
transmit an image data to said controller. 

14. The radiographic imaging system of claim 13, 

wherein said server correlates and stores said 
image data and said apparatus-discrimination infor- 
mation in regard to each of said plurality of radia- 
tion-image reading apparatus; and 

wherein said controller transmits an appara- 
tus-discrimination information to said server, and 
requests said server to transmit said image data 
correlated with said apparatus-discrimination infor- 
mation to said controller. 

15. The radiographic imaging system of claim 13, 

wherein said image data and said apparatus- 
discrimination information are deleted after said im- 
age data is transmitted from said server to said con- 
troller. 

16. The radiographic imaging system of claim 13, 

wherein said radiation-image reading appara- 
tus reads sheet-discrimination information in regard 
to each of said radiation-image storing sheets; and 

wherein said radiation-image reading appara- 
tus correlates, stores and transmits said image data 
and said sheet-discrimination information, to said 
server; and 

wherein said controller reads a sheet-discrim- 
ination information and transmits said sheet-dis- 
crimination information to said server; and 

wherein said controller requests said server 
to transmit said image data to said controller. 

17. The radiographic imaging system of claim 13, 

wherein said image data and said sheet-dis- 
crimination information are deleted after said image 
data is transmitted from said server to said control- 
ler. 

18. A radiographic imaging system, comprising: 

a plurality of controllers, each of which has an 
image display section; 

a plu ral Ity of radiatio n-image readin g apparatus 
to read radiation image stored in radiation -im- 
age storing sheets so as to generate image da- 
ta and to read sheet-discrimination information 
corresponds to said radiation-image storing 
sheet; 

a network to link said plurality of controllers and 
said plurality of radiation-image reading appa- 
ratus; 

wherein said radiation-image reading apparatus 
correlates and stores said image data and said 
sheet-discrimination information; 

wherein said controller reads sheet-discrimi- 



nation information corresponds to said radiation-im- 
age storing sheet; and 

wherein a controller get an image data trans- 
mitted from said network based on said sheet-dis- 
5 crimination information which are correlated to said 
image data and stored in said radiation-image read- 
ing apparatus and a sheet-discrimination informa- 
tion read by said controller, to said controller. 
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